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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain a silicone rubber sponge-forming composition that may lead 
to a conductive silicone rubber sponge having an even and fine foam cell, a silicone rubber sponge 
having an even and fine foam cell, and a production method for the same. 

SOLUTION; The silicone rubber sponge-forming composition comprises (A) a polyorganosiloxane 
raw rubber of 100 pts.wt., (B) an inorganic filler of 1 to 500 pts.wt., (C) a thermoplastic resin hollow 
powder of 0.01 to 10 pts.wt., (D) a liquid compound with a boiling point being higher than room 
temperature of 0.1 to 10 pts.wt., (E) a heat-decomposable foaming agent of 0.1 to 10 pts.wt. and 
(F) a curing agent (enough quantity to cure the composition). The silicone rubber sponge is 
obtained by curing the composition. The production method for the same is provided. 
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CLAIMS 



[Claim(s)] 

[Claim 1](A) Polyorganosiloxane crude rubber 100 weight section, (B) inorganic filler 1 - 500 weight 
section, CC) 0.01 to thermoplastics hollow granular material 10 weight section, liquefied compound 
0.1 - 10 weight section in which (D) boiling point is higher than a room temperature, (E) heat 
decomposition type blowing agent 0,1 - 10 weight section, and the (F) hardening agent (sufficient 
quantity to stiffen this constituent) 

A silicone rubber sponge plasticity constituent characterized by a thing, ** and others, 
[Claim 2](C) The silicone rubber sponge plasticity constituent according to claim 1 in which 
softening temperature has a coat which consists of thermoplastics which Is 40 ** - 200 **, and an 
ingredient contains a gas inside. 

[Claim 3](G) The silicone rubber sponge plasticity constituent according to claim 2 whose 
thermoplastics which constitutes a coat of an ingredient is silicone resin, an acrylic resin, or 
polycarbonate resin. 

[Claim 4](D) A silicone rubber sponge plasticity constituent of Claims 1-3 whose ingredient is water 
given in any 1 clause, 

[Claim 5](E) A silicone rubber sponge plasticity constituent of Claims 1-4 whose ingredient is an 
Inorganic foaming agent given in any 1 clause. 

[Claim 6](E) A silicone rubber sponge plasticity constituent of Claims 1-4 whose ingredient is an 
organic blowing agent given in any 1 clause. 

[Claim 7](A) An ingredient is polyorganosiloxane crude rubber which has at least two silicon atom 
joint alkenyl groups, (F) An Ingredient receives platinum system catalyst {(A) ingredient 1 million 
weight section. For this platinum system catalyst. Platinum metal contained Range [ of 0,01 to 100 
weight section ]}. And in one molecule at least two silicon atom absorbed water matter atoms, 
polyorganosiloxane which it has — {. (A) A silicone rubber sponge plasticity constituent of Claims 1- 
6 which consist of quantity from which a ratio with the number of mois of a silicon atom absorbed 
water matter atom in this polyorganosiloxane to the number of mols of a silicon atom joint alkenyl 
^oup in an ingredient is set to 0.5-20) given in any 1 clause. 

[Claim 8]A silicone rubber sponge plasticity constituent of Claims 1-7 which are the objects for 
extrusion molding given in any 1 clause. 

[Claim 9]A silicone rubber sponge plasticity constituent of Claims 1-7 which are the objects for 
pressing using a metallic mold given in any 1 clause, 

[Claim 10](A) Mix polyorganosiloxane crude rubber and the (B) inorganic filler, and a silicone rubber 
base is manufactured, A manufacturing method of the silicone rubber sponge plasticity constituent 
according to claim 1 characterized by blending the (F) hardening agent after (C) thermoplastics 
hollow granular material and (D) boiling point blend a liquefied compound higher than a room 
temperature and the (E) heat decomposition type blowing agent with this silicone rubber base after 
an appropriate time, 

[Claim 1 1] Silicone rubber sponge which carries out heat cure of the silicone rubber sponge 
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plasticity constituent of Claims 1-9 given in any 1 clause. 

[Claim 12]The silicone rubber sponge according to claim 1 1 whose silicone rubber sponge is a sheet 
shaped. 

[Claim 1 3]The silicone rubber sponge according to claim 1 1 whose silicone rubber sponge has tube 
shape or the shape of a string. 

[Claim 14]The silicone rubber sponge according to claim 11 whose silicone rubber sponge is 
covering material of a roll. 

[Claim 15]The silicone rubber sponge according to claim 11 whose silicone rubber sponge is a 

gasket. 

[Claim 16]A manufacturing method of silicone rubber sponge making temperature more than 
softening temperature of thermoplastics which constitutes the (C) ingredient heat and harden a 
silicone rubber sponge plasticity constituent of Claims 1-9 given in any 1 clause. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invent!on]This invention relates to a silicone rubber sponge plasticity constituent, 
silicone rubber sponge, and those manufacturing methods. It is related with the silicone rubber 
sponge plasticity constituent which can serve as silicone rubber sponge which has a uniform and 
detailed foaming cell in detail, the silicone rubber sponge which has a uniform and detailed foaming 
cell, and those manufacturing methods. 
[0002] 

[Description of the Prior Art]Conventionally, the silicone rubber sponge to which silicone rubber was 
made to add and carry out foam curing of the foaming agent is known. This silicone rubber sponge Is 
excellent in heat resistance and weatherability, and since it is lightweight, it is used for the use 
broad as the parts for cars, parts for OA equipment, etc., and the concrete target as various 
sealants, packing, a gasket, an O ring, roll covering materia!, etc. taking advantage of that 
characteristic. 

[0003]As this silicone rubber sponge composition, For example, the silicone rubber sponge 
composition (refer to JP,H8~1 2888,A) which blended the thermal expansion nature microcapsule 
which expands at the temperature of 80-200 **, The silicone rubber sponge composiUon (refer to 
JP,2000-186210,A and JP,2000-309710,A) etc. which blended hollow powder with a mean particle 
diameter of 200 micrometers or less are proposed. However, in the silicone rubber sponge 
composition containing these hollow fillers. In order to obtain the sponge to which it fully foamed, it 
is necessary to blend a hollow filler in large quantities by a volume ratio to organopolysiloxane. 
There was a problem that cost cost dearly, combination of a hollow filler was difficult, or the 
characteristics, such as the heat resistance of silicone rubber sponge, were spoiled under the 
influence of the wallplate of the hollow filler to blend. 

[0004]As a method of forming silicone sponge, using harmless and inexpensive water as a foaming 
agent, The compound which can harden an aqueous emulsion to the silicone sponge contained as a 
foaming agent (refer to JP,H6-20738,A), The buffer vibroisolating material made from silicone (refer 
to JP,H4-13738,A) etc, which contain hydroiytic drugs, such as sodium bicarbonate, as a foaming 
agent under water existence are proposed. However, the foaming cell of the silicone rubber sponge 
obtained by this method was not enough in uniformity or a detail, and it was difficult for it to satisfy 
the performance demanded as roll covering material. 
[0005] 

[Problem to be solved by the invention]This invention persons came to complete this invention, as a 
result of inquiring wholeheartedly that the above-mentioned problem should be canceled. That is, 
the purpose of this invention is to provide the silicone rubber sponge plasticity constituent which 
can serve as silicone rubber sponge which has a uniform and detailed foaming cell, the silicone 
rubber sponge which has a uniform and detailed foaming cell, and those manufacturing methods. 
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[0006] 

[Means for Solving the Problem]"Thls invention, (A) polyorganosiloxane crude rubber 100 weight 
section, (B) The liquefied compound 0,1 - ten weight sections in which inorganic filler 1 - 500 weight 
section, (C) thermoplastics hollow granular material 0.01 - 10 weight section, and (D) boiling point 
are higher than a room temperature, (E) heat decomposition type blowing agent 0.1 - 10 weight 
section, and (F) hardening agent (sufficient quantity to stiffen this constituent) 
A silicone rubber sponge plasticity constituent characterized by a thing, ** and others,", "Silicone 
rubber sponge which carries out heat cure of this silicone rubber sponge plasticity constituent", 
"Mix (A) polyorganosiloxane crude rubber and the (B) inorganic filler, and a silicone rubber base is 
manufactured, To this silicone rubber base, after an appropriate time (C) thermoplastics hollow 
granular material, (D) After the boiling point blends a liquefied compound higher than a room 
temperature and the (E) heat decomposition type blowing agent, (F) A manufacturing method of said 
silicone rubber sponge plasticity constituent blending a hardening agent", And it is related with "a 
manufacturing method of silicone rubber sponge making temperature more than softening 
temperature of thermoplastics of the (C) ingredient heat and harden this silicone rubber sponge 
plasticity constituent." 
[0007] 

[Mode for carrying out the inventton]Siiicone rubber sponge which carries out heat cure of a silicone 
rubber sponge plasticity constituent of this invention and this silicone rubber sponge plasticity 
constituent to below, and those manufacturing methods are explained in detail, 
(A) Polyorganosiloxane crude rubber may be the main ingredients of this invention constituent, and 
although it is preferred that it is straight chain shape as for the molecular structure, it may be 
straight chain shape with branching in part. Ranges of a weight average degree of polymerization for 
Motoshige are usually 1,000-20,000. (A) As a basis combined with a silicon atom in an ingredient, 
AlkyI groups, such as a methyl group, an ethyl group, a propyl group, a butyl group, and an octyl 
group; A phenyl group, Aryl groups, such as a tolyl group; substitution or unsubstituted monovalent 
hydrocarbon groups, such as alkyi halide groups, such as alkenyl-group; chloromethyl groups, such 
as a vinyl group, an allyl group, a butenyl group, a hexenyl group, and a heptenyl group, and a 3,3,3- 
trifluoropropyl group, are illustrated. It may have a hydroxyl group in molecular chain terminals etc. a 
desirable alkenyl group — a vinyl group — although it is subsequently a hexenyl group, a connecting 
position of this alkenyl group may not be limited, but may be molecular chain terminals, a chain side 
chain, or its both. As for the (A) ingredient, when using together a platinum system catalyst and 
polyorganosiloxane which has at least two silicon atom absorbed water matter atoms in one 
molecule as a (F) ingredient which carries out a postscript, it is preferred to have at least two 
alkenyl groups in one molecule. As for a basis combined with silicon atoms other than an alkenyl 
group, it is preferred that it is a methyl group. 

[0008]As a desirable (A) ingredient, chain both-ends dimethylvinyl slloxy group blockade 
polydimethyl siloxane crude rubber, Chain both-ends trimethylsiloxy group blockade polydimethyl 
sNoxane crude rubber. Chain both-ends trimethylsiloxy group blockade dimethylsiloxane methytvinyl 
siloxane copolymer crude rubber, Chain both-ends dimethylvinyl siloxy group blockade 
dimethylsiloxane methylvinyl siloxane copolymer crude rubber. Chain both-ends dimethylhydroxy 
siloxy group blockade polydimethyl siloxane crude rubber, Chain both-ends dimethylhydroxy siloxy 
group blockade dimethylsiloxane methylvinyl siloxane copolymer crude rubber, Chain both-ends 
methylvinyl hydroxy siloxy group blockade dimethylsiloxane methylvinyl siloxane copolymer crude 
rubber, Chain both-ends dimethylhexenyl siloxy group blockade polydimethyl siloxane crude rubber, 
Chain both-ends trimethylsiloxy group blockade dimethylsiloxane methylhexeny! siloxane copolymer 
crude rubber, chain both-ends dimethylhexenyl siloxy group blockade dimethylsiloxane 
methylhexenyl siloxane copolymer crude rubber, Chain both-ends dimethylvinyl siloxy group 
blockade dimethylsiloxane methylphenyl siloxane copolymer crude rubber, Chain both-ends 
dimethylhexenyl siloxy group blockade dimethylsiloxane methylphenyl siloxane copolymer crude 
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rubber, Chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane methyl (3,3,3- 
trifluoropropyl) siloxane copolymer crude rubber, Two or more sorts of mixtures, chain both-ends 
dimethylhexenyl siloxy group blockade dimethylsiloxane methyl (3,3,3-trifluoropropyl) siloxane 
copolymer crude rubber and these polyorganosiloxane crude rubber, are illustrated. 
[0009](B) As an inorganic filler, impalpable powder-like silica, such as dry process silica and wet 
process silica, Those surfaces Organochlorosilane, organoalkoxysilane, The reinforcement nature 
bulking agent illustrated by the impalpable powder-like silica etc. by which hydrophobtng processing 
was carried out by hexa ORGANO disilazane, an organosiloxane oligomer, etc.; The end of quartz 
powder, A semi- reinforcement nature bulking agent thru/or increase-in-quantity bulking agents, 
such as diatomite, heavy calcium carbonate, precipitated calcium carbonate, magnesium oxide, 
silicic-acid calcium, mica, an aluminum oxide, and aluminium hydroxide, are illustrated. Since 
combination for the (A) ingredient will become difficult if too large, the loadings for Motoshige are 1 
- 500 weight section to (A) ingredient 100 weight section, a reinforcement nature bulking agent has 
1-100 preferred weight section, and a semi- reinforcement nature bulking agent thru/or an 
increase-in-quantity nature bulking agent have 1 - 300 preferred weight section. 
[0010]It does not interfere, unless the purpose of this invention is spoiled, even if it chooses a 
conductive bulking agent as a (B) ingredient, in order to give conductivity to a silicone rubber 
sponge composition. As this conductive bulking agent, carbon system conducting agent; gold, such 
as carbon black, carbon fiber, and graphite, Metahpowder; conductive zinc oxides, such as silver and 
nickel, conductive titanium oxide, a conductive aluminum oxide; the conductive bulking agent which 
carried out electric conduction coating treatment to the various filler surfaces on the filler surface, 
such as carrying out metal plating processing, is illustrated. Even if it uses these conductivity 
bulking agent together with an inorganic filler and uses it aione, it does not interfere, and even if it 
uses together two or more kinds of conductive fillers, unless the purpose of this invention is spoiled, 
it does not interfere. As for especially the (B) ingredient, since good conductivity is obtained by a 
little addition, it is preferred that it is carbon black. Although what is usually regularly used by the 
conductive rubber constituent can be used as desirable carbon black, in order to avoid hardening 
inhibition of this invention constituent, it is preferred that it is carbon black of pH six to 10 range 
manufactured from the low-sulfur raw material. As for the loadings of these conductive bulking 
agents, it is preferred to be 1 ~ 200 weight section and to consider it as 5-100 copies especially to 
(A) ingredient 1 00 weight section. This is because sponge may be hard to be obtained if conductivity 
is obtained as it is less than the minimum of a mentioned range, it may not be and the maximum of a 
mentioned range is surpassed. 

[001 IjWhile (C) thermoplastics hollow powder used for this invention becomes a core of the foaming 
cell formed into the silicone rubber sponge produced by making carry out heat cure of this invention 
constituent, it serves to make the size of the foaming cell uniform. This (C) ingredient is hollow 
powder which contains a gas in the inside by using thermoplastics as a coat. Here, as desirable 
thermoplastics, silicone resin, an acrylic resin, and polycarbonate resin are illustrated. As for the 
softening temperature of this thermoplastics, 40-200 ** is preferred, and its 60-180 ** is more 
preferred. As a gas included by this hollow granular material, inactive gas, such as air or nitrogen 
gas, and gaseous helium, is preferred. (C) The size of an ingredient has a preferred range in which 
the mean particle diameter is 0.1-500 micrometers, and its range which is 1-50 micrometers is more 
preferred. This (C) ingredient sprays the dispersion liquid of the thermoplastics and water which 
dissolved in the solvent in a heat style from a spray nozzle, for example, and it is manufactured by 
carrying out disintegration of the thermoplastics while dispersing an organic solvent. The loadings for 
Motoshige are 0.01 - 10 weight section to (A) ingredient 100 weight section, and it is preferred that 
it is 0.1 - 5 weight section. 

[0012](D) When the liquid which has the boiling point higher than a room temperature carries out 
heat cure of this invention constituent and forms silicone rubber sponge, in order to volatilize, to 
carry out the work as a foaming agent and to form a uniform and detailed foaming cell with the (C) 
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ingredient and the (E) ingredient mentioned later, it is an ingredient made indispensable. This is 
because this liquid volatilizes and good silicone rubber sponge may not no longer be obtained, while 
keeping this invention constituent if the boiling point is lower than a room temperature. 
Corresponding to the formation method and Its formation condition of silicone rubber sponge as a 
(D) ingredient, Although what is necessary is just to select what has the suitable boiling point higher 
than a room temperature, it is preferred that it is a liquid which generally has the boiling point of the 
range of 25-200 **, and it is more preferred that it is a liquid which has the boiling point of the 
range which is 50-180 **. 

[0013]It Is necessary to dissolve a wallplate of the (C) ingredient during storage of this invention 
constituent or, when carrying out heat cure of this invention constituent and forming conductive 
silicone rubber sponge, heating does not need to decompose, or the (D) ingredient does not need to 
be accompanied by a chemical reaction with other ingredients. 

[0014]As this (D) ingredient, water; methanol, ethanol, 1-propanol, Alcohols, such as cyclohexanol; 
Ethylene glycol monoethyl ether. Ethylene glycol derivatives, such as ethylene glycol monoethyl 
ether acetate; Hexamethyl cyclotrisiloxane, annular dimethylsiloxane oligomer [, such as 
octamethylcyclotetrasiloxane, ]; — chain both-ends trimethylslloxy group blockade dimethylsiloxane 
oligomer; — chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane oligomer. And 
two or more sorts of these mixtures are illustrated. Water is the most preferred in these and, 
subsequently annular dimethylsiloxane oligomer is preferred. Water with purity high as water called 
pure water, purified water, ion exchange water, etc. is preferred. 

[00151(D) Although an ingredient may be directly blended with a silicone rubber base which mixes 
the (A) ingredient and the (B) ingredient, it aims at improvement in the handling nature of the (D) 
ingredient, or improvement in dispersibility to a silicone rubber base, (D) Even if it blends an 
inff-edient with a silicone rubber base with a form of a mixture with adsorption granular materials, 
such as thickening agents, such as silica powder, and porous powder, unless the purpose of this 
invention is spoiled, don't interfere. When the (D) ingredient is water, blending a mixture and silicone 
oil with water-soluble silicone in a form of an emulsion of a water-in-oil type made into an oil 
reservoir does not interfere, either, unless the purpose of this Invention Is spoiled. 
[0016](D) When choosing water as an ingredient and blending with a silicone rubber base as a 
mixture with water-soluble silicone, the water-soluble silicone should just be silicone which can be 
dissolved in water, and the kind in particular is not limited. Although loadings in particular to water of 
water-soluble silicone are not limited, It Is preferred that it is 1 to 80 weight %, and it is especiafly 
preferred that it is 5 to 70 weight %. As silicone which can be dissolved in this water, although 
polyoxyalkylene modified silicone oil, amino alkyl-group content silicone oil, amide group content 
silicone oil, a carbinol group content siloxane oligomer, etc. are mentioned, Polyoxyalkylene modified 
silicone oil Is preferred also in these. Organopolysiloxane which has a polyoxyalkylene group as this 
polyoxyalkylene modified silicone oil at a side chain or an end as shown with the following average 
molecular formula is illustrated. 

[0017]An average molecular formula; [Chemical formula 1] 
CH3 CHa CH3 CH3 

CH3-(S 1 -0)x~-(S 1 0),-(S i 0)i~S i -CH, 

i III 

CH 3 A B CH 3 

{x and y are one or more integers among a formula, and z is 0 or one or more integers. A is general 
formulaHCHp ^-Q-iC^H^O) pCCgHgO) (among a formula). As for an integer of 1-3, and p, one or 

more integers and q of a are 0 or one or more integers, R is an alkyi group with 1-4 carbon atoms, 
such as a hydrogen atom or a methyl group, an ethyl group, and a propyl group. It is an organic 
group shown and B is an organic group shown by general formulai-CCHg) ^"CHg (n is an Integer of 7- 

23 among a formula.). } 
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[0018]An average molecular formula: [Chemical formula 2] 
CH3 CH3 

A-eSi-O-^Si-A 
CH3 CH3 

(x and A are the same as the above among a formula.) 
[0019]An average molecular formula: [Chemical formula 3] 

/ CH3 CH3 CH3 \ 
CH3-Si4-O-e^i-0-HSi-O-V-Si-CH3 j 

y CH3 A CHg jz 

(x, y, and A are the same as the above among a formula.) 

[0020]In order for this polyoxyalkylene modified silicone oil to acquire good water solubility, a 
polyoxyalkylene portion is a polyoxyethylene or an oxyethylene oxypropylene copolymer, and that in 
which the content in a molecule is 50 weight % or more is preferred. 

[0021] Water is chosen as a (D) ingredient, and when blending with a silicone rubber base as a 
water-in-oil type emulsion which made silicone oil an oil reservoir, this water-in-oil tvpe emulsion is 
easily manufactured by distributing water in silicone oil with a surface-active agent. Although 
content in particular of water in this waterHn-oil type emulsion is not limited, it is preferred that it 
is 1 to 80 weight %, and it is especially preferred that it is 20 to 70 weight %. 

[0022]The silicone oil used as an oil reservoir is oligomer thru/or polymer which makes JIORUGANO 

siloxane units a main skeleton, the shape of liquid is presented and the kind in particular should not 

just be limited. The following diorganopolysiloxane is illustrated as an example of representa^on of 

this silicone oil. General formula: [Chemical formula 4] 
R R R 

E < I , 

pi„Si„0~ CS10),~Si~R' 

] I I 

R R R 

(R is a monovalent hydrocarbon group or an alkyi halide group among a formula, and is R or a 
hydroxyl group.) As a monovalent hydrocarbon group, a methyl group, an ethyl group, a propyl group, 
a butyl ^oup, AralkyI groups, such as cycloalkyi group;beta-phenylethyl groups, such as afkenyl- 
group; cyclohexyl groups, such as alkyl-group; vinyl groups, such as a pentyl group and a hexyl 
group, an allyl group, and a hexenyl group; Aryl groups, such as a phenyl group, etc. are illustrated. 
As an alkyI halide group, 3-chloropropyl group and a 3,3,3-trichloropropyl group are illustrated. An 
alkyI group, especially a methyl group are preferred also in these, n is zero or more integers. It is 
expressed, and the viscosity at 25 ** is within the limits of 1 - 100,000 mPa-s, and is within the 
limits of 10 - 100,000 mPa-s preferably. 

[0023]As a surface-active agent, what is necessary is just a surface-active agent which can form a 
water-in-oil type emulsion, and if hardening inhibition is not caused, the kind in particular will not be 
limited. Diorganopolysiloxane, a general formula which have a polyoxyalkylene group in a side chain 
as shown with a following general formula as a surface-active agent for forming this water-in-oil- 
type emulsion: [Chemical formula 5] 

CH3 CH3 CH3 CH3 

CH 3-<S i -0)x~C3 i 0),-(S 1 0)^-5 i ~CH 3 

I III 

CH J A B CH a 

(x, y, z, A, and B are as aforementioned among a formula.) — a polydimethyl siloxane which has a 
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polyoxyalkyiene group shown by the above-mentioned formula A in molecuiar chain terminals. 
Polyoxyethylene sorbitan fatty acid ester, polyoxyethylene sorbitol fatty acid ester, A mixture of 
non-ion system surface-active agents, such as polyethylene glycol fatty acid ester, polyoxyethylene 
alky! ether, and polyoxyethylene alkyi phenyl ether, and the above-mentioned polyoxyalkyiene group 
content organopolysiloxane and the above-mentioned non-ion system surface-active agent is 
illustrated. (D) Loadings of an ingredient are 0.01 - 10 weight section to (A) ingredient 100 weight 
section. This is because it stops fully working as a foaming agent when a cell of silicone sponge 
which will be fabricated if a maximum of a mentioned range is exceeded becomes uneven easily and 
less than a minimum of a mentioned range becomes. 

[0024](E) When a heat decomposition type blowing agent carries out heat cure of this invention 
constituent and forms silicone rubber sponge, in order to serve to assist the (D) ingredient and to 
form a uniform and detailed foaming cell with the (C) ingredient and the (D) ingredient, it is an 
ingredient made indispensable. As this heat decomposition type blowing agent, the conventionally 
publicly known inorganic foaming agent and/or organic blowing agent which are used for the silicone 
rubber sponge composition can be used. 

[0025]As an inorganic foaming agent, sodium bicarbonate, potassium bicarbonate, sodium 
borohydride, calcium azido, etc. are illustrated. Sodium bicarbonate is especially preferred. 
[0026]As an organic blowing agent, azobisisobutyronitrile, 2, and 2'-azobis (2,4-dimethylvaleronitrile), 
Azo compound;N,N'-d!nitrosopentamethylenetetramines, such as dimethyl- 2,2-azobisisobutyrate 
and an azodicarbonamide, Nifc-oso compounds, such as N,N'-dimethyl- N,N'-dinitroso 
terephthalamide; p-tosyl hydrazide, Sulfonylhydrazide compound;2-propenoic acid hydrazide, such as 
4,4'-oxybis benzene sulfonylhydrazide and diphenyisulfone-3,3'-disulfonylhydrazide, Carbonyl 
hydrazine compounds, such as acetylhydrazine; diazido compounds, such as 4,4'-diazide diphenyl, 
4,4'-diazido benzophenone, and 2,5-diazido toluene, etc. are Illustrated. The amount of Motoshige 
may use together and use one kind of heat decomposition type blowing agents [ two or more kinds 
of]. 

[00271(E) The loadings of an ingredient are 0.1 - 10 weight section to (A) ingredient 100 weight 
section, and it is preferred that it is 0.1 - 1.0 weight section. This is because hardening inhibition 
may be caused or the heat resistance of the silicone rubber sponge obtained may get worse, when 
the silicone rubber sponge to which it fully foamed is not obtained in case of less than the minimum 
of a mentioned range but the maximum of a mentioned range is exceeded. 

[00281(F) A hardening agent is an ingredient for stiffening this invention constituent, and the kind in 
particular is not limited. Organic peroxide is mentioned as a typical hardening agent. As such organic 
peroxide, benzoyl peroxide, di-t-buty! peroxide, 2,5-dimethyl- 2,5-di(tert-butylperoxy) hexane. Bis 
(ortho-methylbenzoyi) peroxide, bis(meta-methylbenzoyl) peroxide, DimethylbenzoyI peroxide, such 
as monom ethyl benzoyl peroxide, such as bis(****- methylbenzoyOperoxide, and bis(2,4- 
dimethylbenzoyDperoxide, bis(2,4,6-trimethyl benzoyOperoxide **, etc. are illustrated. The loadings 
for Motoshige are 0.1 - 10 wei^t section to mixture 100 weight section of a (A) ingredient - (D) 
ingredient. 

[0029lln being what has the alkenyl group that (A) polyorganosiloxane crude rubber is represented 
with a vinyl group, in [ at least two ] one molecule, Hardening by an addition hardening reaction is 
possible for this invention constituent, and into one molecule, it can use together the 
polyorganosiloxane and the platinum system catalyst containing at least two silicon atom absorbed 
water matter atoms, and can use them as a hardening agent. Since the concomitant use of this 
polyorganosiloxane and a platinum system catalyst can change hardenability arbitrarily, it is 
preferred as a hardening agent of this invention constituent. 

[0030]As such polyorganosiloxane, A chain both-ends trimethylsiloxy group blockade polymethyl 
hydrogen siloxane, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane 
methylhydrogensiloxane copolymer, A chain both-ends dimethyl hydrogen siloxy group blockade 
dimethylsiloxane methylhydrogensiloxane copolymer, An annular dimethylsiloxane 
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methylhydrogensiloxane copolymer, The siloxane units expressed per annular polymethyl hydrogen 
siloxane and formulaiCCHg) gSiOyg. Formula : (CHg) The organopotysiloxane which consists of 

siloxane units shown by siloxane-units [ which are expressed per 2HSi0^y2 formula:Si04/2' 

Formula : (CHg) The siloxane units expressed per organopolysiloxane [ which consists of siloxane 

units shown per siloxane-units / which are expressed per 2HSiO^/2 /• ^'^^ formula:CH3Si02/2 ]• 

formulaiCCHg) 2HSiO,/2' The formula : (CH3) 2Si02 / 2 ^ formula : The organopolysiloxane 

which consists of siloxane units shown per CH3Si03y2. ^ chain both-ends dimethyl hydrogen siloxy 

group blockade poiydimethyl siloxane, A chain both-ends dimethyl hydrogen siloxy group blockade 
dimethylsiloxane methylphenyt siloxane copolymer. Two or more sorts of mixtures, chain both-ends 
dimethyl hydrogen siloxy group blockade dimethylsiloxane methyl (3,3,3-trifIuoropropyl) siloxanes and 
such polyorganosiloxanes, are illustrated. Although the viscosity in particular at 25 ** of this 
potyorganosiloxane is not limited, it is preferred that it is the range of 2 - 100000 mPa-s. The 
addition needs to be quantity that the ratio of the number of sum total mols of the silicon atom 
absorbed water matter atom in this polyorganosiloxane and the number of sum total mols of the 
aikeny! group in the (A) ingredient becomes - (0.5:1) (20:1). 

[0031 ]As a platinum system catalyst, in this case, the denaturing alcohol thing of particle platinum, 
chioroplatinic acid, and chloroplatinic acid, Chelate compound of platinum, platinum and the complex 
of diketone, chloroplatinic acid and the coordinated complex of olefins, The complex of chioroplatinic 
acid and an alkenyl siloxane, and these Alumina, The thing which carriers, such as silica and carbon 
black, were made to support is illustrated, and also in these, since activity is high as a catalyst for a 
hydrosiiylation reaction, the complex of chloroplatinic acid and an alkenyl siloxane is preferred, A 
platinum alkenyl siloxane complex which is indicated by especially JP,S42-22924,B is preferred. The 
spherical-particles catalyst which comprises thermoplastics which uses a platinum system catalyst 
as a platinum metal atom, and contains it 0.01 weight % or more can also be used. As for the quantity 
of the platinum meta! in a platinum system catalyst, it is preferred that it is within the limits of 0.01 
- 500 weight section to (A) ingredient 1 million weight section, and it is especially preferred that this 
is within the limits of 0.1 - 100 weight section. 

[0032]in using together a platinum system catalyst and the polyorganosiloxane which has at least 
two silicon atom absorbed water matter atoms in one molecule as a (F) ingredient, In order to raise 
the handling workability and storage stability of this invention constituent, a 2-methy|-3-butyn-2- 
oar, A 2-phenyl-3-butyn-2-oar, 3,5-dimethyl-l-hexyn-3-ol, Acetylene series compound;3,5- 
dimethyl- 1-hexene-1-yne, such as 1-ethynyl-1-cyclohexanol, 1,5-hexadiyne, and 1 ,6-heptadiyne, 
Eneyne compound;1,3-divinyl tetramethyt disiloxane, such as 3-ethyt-3-butene-1-yne and 3- 
phenyl~3-butene-1-yne, 1, 3, 5, 7-tetravinyl tetramethyl cyclotetrasiloxane, alkenyl siloxane 
oligomer [, such as a 1,3-divinyl- 1,3-diphenyi dimethyldi siloxane, ]; — ethynyl group content silicon 
compound [, such as methyltris (3-methyl-1-butyne-3-oxy) Silang, ]; ~ tributylamine. Phosphorus 
content compounds, such as nitrogen containing compound; triphenyl phosphine, such as 
tetramethylethylenediamine and benzotriazol; In addition to this, a sulfur content compound, It is 
preferred to blend hardening depressants, such as a hydro-peroxy compound, maleic acid 
derivatives, and two or more sorts of these mixtures. 

[0033]Three or less weight sections may be sufficient as the loadings of these hardening 
depressants to (A) ingredient 100 weight section, they are usually 0.001 - 3 weight section, and are 
0.01 - 1 weight section preferably. A desirable hardening depressant is the acetylene series 
compound which was illustrated above, and these demonstrate sufficient preservation stability of a 
constituent, and quick hardenability with sufficient balance. 

[0034]As arbitrary ingredients, in addition, pyrogenic silica, aluminium hydroxide, an aluminum oxide, 
The end of quartz powder, diatomite, an aluminosilicate, heavy calcium carbonate, precipitated 
calcium carbonate, Heat-resistant agents, such as paints; cerium oxide, such as inorganic filler; iron 
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oxide, such as magnesium oxide, silicic-acid calcium, and mica, and a titanium dioxide, and 
hydroxylation cerium; fire retardant, such as manganese carbonate, zinc carbonate, and fumed 
titanium dioxide, may be contained. These inorganic fillers may use what could use the unsettled 
thing and was beforehand processed by the finishing agent. 

[0035]Furthermore to this invention constituent, a chain both-ends trimethylsiloxy group blockade 
polydimethyl siloxane, A chain both-ends dimethylhydroxy siloxy group blockade polydimethyl 
siloxane, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane methyipheny! siloxane 
copolymer, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane diphenyi siloxane 
copolymer, A chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane methylphenyl 
siloxane copolymer, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane methy! 
(3,3,3-trifluoropropyl) siloxane copolymer etc.. Liquefied polyorganosiloxane which does not have a 
silicon atom joint alkenyl group and a silicon atom absorbed water matter atom; Silicone rubber 
powder, Silicone powdered additive agents, such as silicone resin powder; mold lubricant; adhesion 
promoters, such as stearic acid, calcium stearate, zinc stearate, and cerium stearate, etc. may be 
contained. 

[0036] Although this invention constituent can be easily manufactured the above (A) ingredient - (F) 
ingredients or by adding other ingredients if needed further and mixing uniformly, (B) When it 
contains a reinforcement nature bulking agent as an ingredient, after mulling the finishing agent of a 
reinforcement nature bulking agent under heating the (A) ingredient, this reinforcement nature 
bulking agent, and if needed and manufacturing a silicone rubber base, mixing with other ingredients 
is preferred. As a manufacturing installation, mixed equipment or kneading apparatus, such as a 
kneader mixer and a continuation extruding kneading machine, are illustrated, 
[0037]What is necessary is to heat this invention constituent to the temperature more than the 
softening temperature of the thermoplastics which constitutes the (C) ingredient, and just to stiffen 
it, in order to manufacture silicone rubber sponge from this invention constituent. In that case, it is 
hardened foaming to this invention constituent, and forms silicone rubber sponge. Since this 
invention constituent can form good silicone rubber sponge also in extrusion molding and the 
pressing which used the metallic mold. The silicone rubber sponge of various form, such as a sheet 
shaped, ring shape, the shape of string, and tube shape, can be fabricated, and there is the feature 
of being suitable also for production of a composite molding thing with metal or other organic resin. 
The silicone rubber sponge obtained in this way has a uniform and detailed foaming cell, for example, 
is useful as the gasket for airtight maintenance of a structural component, a fire-resistant gasket, a 
sealant, an O ring, a cushioning material, a surface coating material of a copying machine roll, etc. 
[0038] 

[Working examplejNext, an working example and a reference example explain this invention. There is 

a weight section among an working example with a part, and viscosity is a value at 25 **. 

[0039] 

[Reference example 1] It comprises methyl siloxane units and methylphenyl siloxane units. The mole 
ratio made the solution (30 weight % of the amounts of solid content) which dissolved in 
dichloromethane silicone resin (80 ** of softening temperatures, specific gravity 1 .20) which is 22:78 
100-cc the amount of supply for /, carried out liquid transport of the pure water into the dynamic 
mixer by 25-cc the amount of supply for /, was mixed, and considered it as the water dispersion. 
Subsequently, it sprayed continuously in the spray dryer which made this water dispersion the 
nitrogen gas air current using 2 hydraulic nozzles. The heat style temperature of the nitrogen gas at 
this time was 70 **, and the pressures were O.OSMPa. The obtained silicone resin hollow granular 
material was immersed in the solution which consists of 100 copies of pure water, and one copy of 
nonionic surface active agent (ethyleneoxide addition of trimethyl nonanol) for 24 hours, and the 
silicone resin hollow granular material which floated was classified and caught. Mean particle 
diameter is 40 micrometers, the average thickness of the coat is 4 micrometers, and the obtained 
silicone resin hollow granular material had included nitrogen gas to the inside. 
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[0040] 

[Reference example 2] an average molecular formula — MegSiO- (MegSIO) — Me is a methyl group 
among a y-(IV!eR^SIO) 3-SiMe3[type, and shows the basis expressed with formuta -CCHg) 2"^" 
(CgH^O) j2~^- 4^ copies of water-soluble polyoxyalkylene modified silicone oil and 60 copies of ion 

exchange water of viscosity 400 mPa-s which are shown by] were uniformly mixed In the flask, and 

solution (the foliowing, the solution A) was prepared. 

[0041] 

[Reference example 3] an average molecular formula — MegSiOKMegSiO) __ p2 ^^^^ 

^. ^ , . , , r,-(MeR^StO) ,-StMeo[type. 50 copies of chain both-ends trimethylsiloxy 

as that of the above among aO '3 3'-''" 

group blockade polydlmethy! siloxanes of ten copies of polyoxyalkylene modified silicone oil of 
viscosity 1600 mPa-s and viscosity 100 mPa-s shown by] were put into the flask, and were stirred 
strongly. Subsequently, the water-in-oil type emulsion which made the oil reservoir the chain both- 
ends trimethylsiloxy group blockade polydimethyl siioxane of viscosity 100 mPa-s was prepared by 
adding 40 copies of ion exchange water gradually to this, and mixing to it. 
[0042] 

[Work example 1]100 copies of chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane 
methylvinyl siioxane copolymer crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, 
and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put 40 

copies of dry process silica of specific surface area [ of 200 m ] Vg by ten copies of chain both- 
ends dimethylhydroxy siloxy group blockade dimethylsiloxane oligomer of viscosity 60 mPa-s, and a 
BET adsorption method into the kneader mixer and became bottom homogeneity of heating, and the 
silicone rubber base was produced. Subsequently, 100 copies of this silicone rubber base is 
received, 1.0 copy (this chain both-ends trimethylsiloxy group blockade dimethylsiloxane methyl 
hydrogen SHIROKI.) of chain both-ends trimethylsiloxy group blockade dimethylsiloxane 
methylhydrogensiloxane copolymer of 25 mPa-s (0.8 weight % of silicon atom absorbed water matter 
atom content) The quantity from which the ratio of the number of mois of the silicon atom absorbed 
water matter atom in the Sun copolymer and the number of mois of the silicon atom joint vinyl 
group in the above-mentioned vinyl group content polydyorganosiloxane crude rubber is set to 4.9, 
As a hydrosilylation reaction inhibitor, 0.015 copy of 1-ethynyl-1-cyclohexanol, The complex (0.6 
weight % of platinum content) of chloroplatinic acid and tetramethyl divinyi disiloxane 0.06 copy, 1.0 
copy of silicone resin hollow granular material, 0.5 copy of distilled water, and 0,5 copy of sodium 
bicarbonate which were obtained by the reference example 1 were added, it mulled uniformly on 2 
rolls, and the silicone rubber sponge plasticity constituent was obtained. After making this 
constituent into a 5-mm-thick sheet shaped, put in a 250 ** heating furnace, and heat for 10 
minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. When the 
foaming cell of this silicone rubber sponge sheet was observed, the foaming cell was almost uniform 
and the size of that cell was 0.1-0.4 mm in diameter. 
[0043] 

[Work example 2] After feeding into 1 axis extrusion machine of 65 mmphi the silicone rubber 
sponge plasticity constituent obtained in working example 1 and extruding as tube shape mold 
goods, it heated for 4 minutes all over a 250 ** heating furnace, and the silicone rubber sponge tube 
was obtained. The foaming cell of this silicone rubber sponge tube was almost uniform, and the size 
of that foaming cell was 0.1-0.5 mm in diameter. 
[0044] 

[Work example 3]The form of the cavity taught 16 cm of 10 mmx constituent [ which was obtained 
in working example 1 / silicone rubber sponge plasticity ] to the compression mold in which it is a 
rectangular parallelepiped which are 40 mm x 80 mm, and the capacity is 32cm'^, it heated for 15 
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minutes at 170 **, and the silicone rubber sponge molded product was obtained, The outside of this 
silicone rubber sponge molded product was faithful to the cavity form of a metallic mold, and the 
size of that foaming cell was 0.1-0.4 mm in diameter, and was almost uniform. 
[0045] 

[Work example 4]100 copies of chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane 
methylvinyl siloxane copolymer crude rubber which consists of 99.85 mot of dimethylsiloxane unit %, 
and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put 40 
copies of dry process silica of ten copies of chain both-ends dimethylhydroxy siloxy group blockade 

dimethylsiloxane oligomer [ of viscosity 60 mPa-s ], and specific surface area [ of 200 m ] Vg into 
the kneader mixer and became bottom homogeneity of heating, and the silicone rubber base was 
produced. Subsequently, 100 copies of this silicone rubber base is received, 1.0 copy (this chain 
both-ends trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane.) of 
trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane copolymer of 25 mPa-s (0.8 
weight % of silicon atom absorbed water matter atom content) The quantity from which the ratio of 
the number of mols of the silicon atom absorbed water matter atom in a copolymer and the number 
of mols of the silicon atom joint vinyl group in the above-mentioned vinyl group content 
polydyorganosiloxane crude rubber is set to 4.9, As a hydrosilylation reaction inhibitor, 0.015 copy of 
1-ethynyl-1-cyclohexanol, The complex (0.6 weight % of platinum content) of chloroplatinic acid and 
tetramethyl divinyl disiloxane 0,06 copy, 1.0 copy of silicone resin hollow granular material, 0.5 copy 
of distilled water which were obtained by the reference example 1, 0.5 copy of azodicarbonamide 
system organic blowing agent with a decomposition temperature of 122 ** (trade name 
BINIH0RUAK#2), 0.5 copy of 2, 5-dimethyl- 2, and 5-JI (tertiary butyl peroxy) hexane were added 
as a hardening auxiliary agent, it mulled uniformly on 2 rolls, and the silicone rubber sponge plasticity 
constituent was obtained. After making this constituent into a 5-mm-thick sheet shaped, put in a 
250 ** heating furnace, and heat for 10 minutes, it was made to harden, and the silicone rubber 
sponge sheet was obtained. When the foaming eel! of this silicone rubber sponge sheet was 
observed, the foaming cell was almost uniform and the size of that cell was 0.1-0.4 mm in diameter. 
[0046] 

[Work example 5] Form of a cavity taught 10 cm of 10 mmx constituent [ which was obtained in 

working example 4 / silicone rubber sponge plasticity ] ^ to a compression mold in which it is a 

rectangular parallelepiped which are 40 mm x 80 mm, and the capacity is 32cm , it heated for 15 
minutes at 170 **, and a silicone rubber sponge molded product was obtained. An outside of this 
silicone rubber sponge molded product was faithful to cavity form of a metallic mold, and a size of 
that foaming cell was 0.1-0.5 mm in diameter, and was almost uniform. 
[0047] 

[Work example 6]100 copies of chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane 
methylvinyl sitoxane copolymer crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, 
and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put 20 
copies of dry process silica of five copies of chain both-ends dimethylhydroxy siloxy group blockade 

dimethylsiloxane oligomer [ of viscosity 60 mPa-s ], and specific surface area [ of 200 m ] into a 
kneader mixer and became bottom homogeneity of heating, and a silicone rubber base was obtained. 
It mulled until it added 15 copies of acetylene black (DENKA black; made by DENKI KAGAKU 
KOGYO KABUSHIKI KAISHA) to 125 copies of this silicone rubber base and became uniform at a 
room temperature in it, and a conductive silicone rubber base was produced. Subsequently, 100 
copies of this conductive silicone rubber base is received, 1.0 copy (this chain both-ends 
trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane.) of trimethylsiloxy group 
blockade dimethylsiloxane methylhydrogensiloxane copolymer of 25 mPa-s (0.8 weight % of silicon 
atom absorbed water matter atom content) Quantity from which a ratio of the number of mols of a 
silicon atom absorbed water matter atom in a copolymer and the number of mols of a silicon atom 
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joint vinyl group in tine above-mentioned vinyt group content polydyorganosiloxane crude rubber is 
set to 4.5, As a Inydrosilylation reaction infiibitor, 0.015 copy of 1-etiiynyl-1-cycloPiexanol, A 
complex (0.6 weight % of platinum content) of chloroplatinic acid and tetramethyl divinyl disiloxane 
0.06 copy, 1 .0 copy of silicone resin hollow granular material, 0.5 copy of distilled water, and 0.5 copy 
of sodium bicarbonate which were obtained by the reference example 1 were added, it mulled 
uniformly on 2 rolls, and a conductive silicone rubber sponge plasticity constituent was obtained. 
After making this constituent into a 5-mm-thick sheet shaped, put in a 250 *+ heating furnace, and 
heat for 10 minutes, it was made to harden, and a conductive silicone rubber sponge sheet was 
obtained. When a foaming cell of this conductive silicone rubber sponge sheet was observed, a 
foaming cell was almost uniform and a size of that cell was 0.1-0.4 mm in diameter. 
[0048] 

[Work example 7]After feeding into 1 axis extrusion machine of 65 mmphi a conductive silicone 
rubber sponge plasticity constituent obtained in working example 6 and extruding as tube shape 
mold goods, it heated for 4 minutes all over a 250 ** heating furnace, and a conductive silicone 
rubber sponge tube was obtained. A foaming cell of this conductive silicone rubber sponge tube was 
almost uniform, and a size of that foaming cell was 0.1-0.5 mm in diameter. 
[0049] 

[Work example 8]it is a rectangular parallelepiped whose form of a cavity is 10mmx40mmx80mm, The 
capacity taught 16 cm of conductive silicone rubber sponge plasticity constituent obtained in 
working example 6 to a compression mold which is 32cm'', it heated for 15 minutes at 170 **, and a 
conductive silicone rubber sponge molded product was obtained. An outside of this conductive 
silicone rubber sponge molded product was faithful to cavity form of a metallic mold, and a size of 
that foaming cell was 0.1-0.4 mm in diameter, and was almost uniform. 
[0050] 

[Work example 9]In an working example 6, a conductive silicone rubber sponge plasticity constituent 
was obtained like an working example 6 except having added 1.0 copy of solution A which was 
changed into distilled water and produced by the reference example 2 to 100 copies of conductive 
silicone rubber bases. After making this constituent into a 5-mm-thick sheet shaped, it supplies to 
250 ** oven, heat cure was carried out to it for 10 minutes, and a conductive silicone rubber sponge 
sheet was obtained. A foaming cell of this conductive silicone rubber sponge sheet was uniform, and 
a size of that foaming cell was 0.1-0.5 mm in diameter. 
[0051] 

[Wori< example 10]In an working example 6, a conductive silicone rubber sponge plasticity 
constituent was obtained like an working example 6 except having added 1 .2 copies of water-in-oil 
type emulsions which were changed into distilled water and produced by the reference example 3 to 
100 copies of conductive silicone rubber base compounds. After making this constituent into a 5- 
mm~thick sheet shaped, it supplies to 250 ** oven, heat cure was carried out to it for 10 minutes, 
and a conductive silicone rubber sponge sheet was obtained. A foaming cell of this conductive 
silicone rubber sponge sheet was uniform, and a size of that foaming cell was 0.1-0.5 mm in 
diameter. 
[0052] 

[Work example 11]100 copies of chain both-ends dimethylvinyl siloxy group blockade 
organopolysiloxane crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, and 0.15 mol 
of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put five copies of 
chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane oligomer of viscosity 60 
mPa-s, and 40 copies of wet process silica of specific surface area [ of 200 m ] ^/g into a kneader 
mixer and became bottom homogeneity of heating, and a silicone rubber base was produced. 
Subsequently, 100 copies of this silicone rubber base is received, 1.0 copy (this chain both-ends 
trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane.) of trimethylsiloxy group 
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blockade dimethylsiloxane methyihydrogensiloxane copolymer of 25 mPa-s (0.8 weight % of silicon 
atom absorbed water matter atom content) Quantity from which a ratio of the number of mols of a 
silicon atom absorbed water matter atom in a copolymer and the number of mols of a silicon atom 
joint vinyl group in the above-mentioned vinyl group content polydyorganosiloxane crude rubber is 
set to 4.6, As a hydrosilylation reaction inhibitor, 0.015 copy of 1-ethynyl-1-cyclohexanol, A 
complex (0.6 weight % of platinum content) of chloroplatinic acid and tetramethy! divinyl disiloxane 
0.06 copy, 1.0 copy of silicone resin hollow granular material, 0.5 copy of distilled water, and 0.5 copy 
of sodium bicarbonate which were obtained by the reference example 1 were added, it mulled 
uniformly on 2 rolls, and a silicone rubber sponge plasticity constituent was obtained. After making 
this constituent into a 5-mm-thick sheet shaped, put in a 250 ** heating furnace, and heat for 10 
minutes, it was made to harden, and a silicone rubber sponge sheet was obtained. When a foaming 
cell of this silicone rubber sponge sheet was observed, a foaming cell was almost uniform and a size 
of that cell was 0.1-0.4 mm in average diameter. 
[0053] 

[Work example 12]100 copies of chain both-ends dimethytviny! siloxy group blockade 
dimethylsiloxane methylvinyl siloxane copolymer crude rubber which consists of 99.85 mol of 
dimethylsiloxane unit %, and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), 
It mulled until it put 40 copies of dry process silica of ten copies of chain both-ends 
dimethylhydroxy group blockade dimethylsiloxane oligomer [ of viscosity 60 mPa~s ], and specific 
surface area [ of 200 m ] Vg into the kneader mixer and became bottom homogeneity of heating, 
and the silicone rubber base was produced. To 100 copies of this silicone rubber base, subsequently, 
0.5 copy of P-methylbenzoyI peroxide, 1.0 copy of dicumyl peroxide, 1.0 copy of silicone resin hollow 
granular material obtained by the reference example 1, 0.5 copy of distilled water and 0.5 copy of 
azodicarbonamide system organic blowing agent (trade name BINIH0RUAK#2) with a decomposition 
temperature of 1 22 ** were added, it mulled uniformly on 2 rolls, and the silicone rubber sponge 
plasticity constituent was obtained. After making this constituent into a 5-mm-thick sheet shaped, 
put in a 250 ** heating furnace, and heat for 10 minutes, it was made to harden, and the silicone 
rubber sponge sheet was obtained. When the foaming cell of this silicone rubber sponge sheet was 
observed, the foaming cell was almost uniform and the size of that cell was 0.1-0.4 mm tn diameter. 
[0054] 

[Comparative example 1] In the working example 1, the silicone rubber sponge plasticity constituent 
was obtained like the working example 1 except not having added a silicone resin hollow granular 
material. After using this constituent as 5-mm-thick sheet-shaped moid goods, put into a 250 ** 
heating furnace, and heat for 10 minutes, it was made to harden, and the silicone rubber sponge 
sheet was obtained. The foaming cell of this silicone rubber sponge sheet is uneven, and many 
foaming cells not less than 3 mm in diameter were also accepted. 
[0055] 

[Comparative example 2] After feeding into 1 axis extrusion machine of 65 mmphi the silicone 
rubber sponge plasticity constituent obtained by the comparative example 1 and extruding to tube 
shape, heat for 5 minutes. It was made to harden all over a 250 ** heating furnace, and the silicone 
rubber sponge tube was obtained. The foaming cell is uneven and many foaming cells not less than 3 
mm in diameter were also accepted. 
[0056] 

[Comparative example 3] It is a rectangular parallelepiped whose form of a cavity is 
10mmx40mmx80mm, The capacity taught 16 cm of silicone rubber sponge plasticity constituent ^ 
obtained by the comparative example 1 to the compression mold which is 32cm'', it heated for 1 5 
minutes at 170 *+, and the conductive silicone rubber sponge molded product was obtained. 
Although the outside of this silicone rubber sponge molded product was faithful to the cavity form of 
a metallic mold, that foaming cell is uneven and many foaming cells not less than 3 mm in diameter 
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were also accepted. 
[0057] 

[Comparative exampie 4] in the working example 1 , the silicone rubber sponge plasticity constituent 
was obtained like the wor1<ing example 1 except not having added distilled water. After using this 
constituent as 5-mm-thick sheet-shaped mold goods, put into a 250 ** heating furnace, and heat 
for to minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. Foaming 
of this silicone rubber sponge sheet was not enough. 
[0058] 

[Comparative example 5] In the working example 4, the silicone rubber sponge plasticity constituent 
was obtained like the working example 4 except not having added a silicone resin hollow granular 
material. After making this constituent into a 5-mm-thick sheet shaped, it supplies to 250 ** oven, 
heat cure was carried out to it for 10 minutes, and the silicone rubber sponge sheet was obtained. 
The foaming cell of this silicone rubber sponge sheet is uneven, and many foaming cells not less 
than 3 mm in diameter were also accepted. 
[0059] 

[Comparative example 6] In the working example 4, the silicone rubber sponge plasticity constituent 
was obtained like the working example 4 except not having added distilled water. After using this 
constituent as 5-mm-thick sheet-shaped mold goods, put into a 250 ** heating furnace, and heat 
for 10 minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. Foaming 
of this silicone rubber sponge sheet was not enough, 
[0060] 

[Comparative example 7] In the working example 6, the conductive silicone rubber sponge plasticity 
constituent was obtained like the working example 6 except not having added a silicone resin hollow 
granular material. After making this constituent into a 5-mm-thick sheet shaped, it supplies to 250 
** oven, heat cure was carried out to it for 10 minutes, and the conductive silicone rubber sponge 
sheet was obtained. The foaming cell of this conductive silicone rubber sponge sheet is uneven, and 
many foaming cells not less than 3 mm in diameter were also accepted. 
[0061] 

[Comparative example 8] In the working example 1 2, the silicone rubber sponge plasticity 
constituent was obtained like the working example 12 except not having added a silicone resin 
hollow granular material. After making this constituent into a 5-mm-thick sheet shaped, it supplies 
to 250 ** oven, heat cure was carried out to it for 10 minutes, and the silicone rubber sponge sheet 
was obtained. The foaming cell of this silicone rubber sponge sheet is uneven, and many foaming 
cells not less than 3 mm in diameter were also accepted. 
[0062] 

[Effect of the Invention]The silicone rubber sponge plasticity constituent of this invention, (A) Since 
it consists of an ingredient - (F) ingredient and (C) thermoplastics hollow granular material and (D) 
boiling point contain the liquefied compound higher than a room temperature and the (E) heat 
decomposition type blowing agent especially, Having [ and ] after hardening the feature that it can 
become silicone rubber sponge which has a uniform and detailed foaming cell, the manufacturing 
method of the silicone rubber sponge plasticity constituent of this invention has the feature that 
this silicone rubber sponge plasticity constituent can be manufactured efficiently. The silicone 
rubber sponge of this invention heats said silicone rubber sponge plasticity constituent, hardens, and 
it has the feature of having a uniform and detailed foaming celt since, The manufacturing method of 
the silicone rubber sponge of this invention has the feature that this silicone rubber sponge can be 
manufactured efficiently. 
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precisely. 
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3.1n the drawings, any words are not translated. 



TECHNICAL FIELD 



[Field of the InventionjThis invention relates to a silicone rubber sponge plasticity constituent, 
silicone rubber sponge, and those manufacturing methods. It is related with the silicone rubber 
sponge plasticity constituent which can serve as silicone rubber sponge which has a uniform and 
detailed foaming ceil in detail, the silicone rubber sponge which has a uniform and detailed foaming 
cell, and those manufacturing methods. 
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EFFECT OF THE INVENTION 

[Effect of the Invention]The silicone rubber sponge plasticity constituent of this invention, (A) Since 
it consists of an ingredient - (F) ingredient and (C) thermoplastics hollow granular material and (D) 
boiling point contain the liquefied compound higher than a room temperature and the (E) heat 
decomposition type blowing agent especially, Having [ and ] after hardening the feature that it can 
become silicone rubber sponge which has a uniform and detailed foaming cell, the manufacturing 
method of the silicone rubber sponge plasticity constituent of this invention has the feature that 
this silicone rubber sponge plasticity constituent can be manufactured efficiently. The silicone 
rubber sponge of this invention heats said silicone rubber sponge plasticity constituent, hardens, and 
it has the feature of having a uniform and detailed foaming cell since. The manufacturing method of 
the silicone rubber sponge of this invention has the feature that this silicone rubber sponge can be 
manufactured efficiently. 
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TECHNICAL PROBLEM 

[Description of the Prior Art]Conventionally, the silicone rubber sponge to which silicone rubber was 
made to add and carry out foam curing of the foaming agent is known. This silicone rubber sponge is 
excellent in heat resistance and weatherabiiity, and since it is lightweight, it is used for the use 
broad as the parts for cars, parts for OA equipment, etc., and the concrete target as various 
sealants, packing, a gasket, an O ring, roll covering materia!, etc. taking advantage of that 
characteristic. 

[0003]As this silicone rubber sponge composition, For example, the silicone rubber sponge 
composition (refer to JP,H8-1 2888,A) which blended the thermal expansion nature microcapsule 
which expands at the temperature of 80-200 **, The silicone rubber sponge composition (refer to 
JP,2000-186210,A and JP,2000-309710,A) etc. which blended hollow powder with a mean particle 
diameter of 200 micrometers or less are proposed. However, in the silicone rubber sponge 
composition containing these hollow fillers, In order to obtain the sponge to which it fully foamed, it 
is necessary to blend a hollow filler in large quantities by a volume ratio to organopolysiloxane. 
There was a problem that cost cost dearly, combination of a hollow filler was difficult, or the 
characteristics, such as the heat resistance of silicone rubber sponge, were spoiled under the 
influence of the wallplate of the hollow filler to blend. 

[0004]As a method of forming silicone sponge, using harmless and inexpensive water as a foaming 
agent, The compound which can harden an aqueous emulsion to the silicone sponge contained as a 
foaming agent (refer to JP,H6-20738,A), The buffer vibroisolating materia! made from silicone (refer 
to JP,H4-1 3738,A) etc. which contain hydrolytic drugs, such as sodium bicarbonate, as a foaming 
agent under water existence are proposed. However, the foaming cell of the silicone rubber sponge 
obtained by this method was not enough in uniformity or a detail, and It was difficult for it to satisfy 
the performance demanded as roll covering material. 
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MEANS 



[Means for Solving the Problem]"This invention, (A) polyorganosiloxane crude rubber 100 weight 
section, (B) The liquefied compound 0.1 - ten weight sections in which inorganic filler 1 - 500 weight 
section, (C) thermoplastics hollow granular material 0.01 - 10 weight section, and (D) boiling point 
are higher than a room temperature, (E) heat decomposition type blowing agent 0.1 - 10 weight 
section, and (F) hardening agent (sufficient quantity to stiffen this constituent) 
A silicone rubber sponge plasticity constituent characterized by a thing, ** and others,", "Silicone 
rubber sponge which carries out heat cure of this silicone rubber sponge plasticity constituent", 
"Mix (A) polyorganosiloxane crude rubber and the (B) inorganic filler, and a silicone rubber base is 
manufactured, To this silicone rubber base, after an appropriate time (C) thermoplastics hollow 
granular material, (D) After the boiling point blends a liquefied compound higher than a room 
temperature and the (E) heat decomposition type blowing agent, (F) A manufacturing method of said 
silicone rubber sponge plasticity constituent blending a hardening agent", And it is related with "a 
manufacturing method of silicone rubber sponge making temperature more than softening 
temperature of thermoplastics of the (C) ingredient heat and harden this silicone rubber sponge 
plasticity constituent," 
[0007] 

[Mode for carrying out the inventionjSiticone rubber sponge which carries out heat cure of a silicone 
rubber sponge plasticity constituent of this invention and this silicone rubber sponge plasticity 
constituent to below, and those manufacturing methods are explained in detail. 
(A) Polyorganosiloxane crude rubber is the main ingredients of this invention constituent. 
Although it is preferred that it is straight chain shape as for the molecular structure, it may be 
straight chain shape with branching in part. 

Ranges of a weight average degree of polymerization for Motoshige are usually 1,000-20,000. (A) As 
a basis combined with a silicon atom in an ingredient. Alky! groups, such as a methyl group, an ethyl 
^oup, a propyl group, a butyl group, and an octyl group; A phenyl group, Aryi groups, such as a tolyl 
group; substitution or unsubstituted monovalent hydrocarbon groups, such as alkyi halide groups, 
such as alkenyl-group; chloromethyl groups, such as a vinyl group, an allyl group, a butenyl group, a 
hexenyl group, and a heptenyl group, and a 3,3,3-trifluoropropy! group, are illustrated. It may have a 
hydroxy] group in molecular chain terminals etc. a desirable alkenyl group — a vinyl group — 
although it is subsequently a hexenyl group, a connecting position of this alkenyl group may not be 
limited, but may be molecular chain terminals, a chain side chain, or its both. As for the (A) 
ingredient, when using together a platinum system catalyst and polyorganosiloxane which has at 
least two silicon atom absorbed water matter atoms in one molecule as a (F) ingredient which 
carries out a postscript, it is preferred to have at least two alkenyl groups in one molecule. As for a 
basis combined with silicon atoms other than an alkenyl group, it is preferred that it is a methyl 
group. 

[0008]As a desirable (A) ingredient, chain both-ends dimethylvinyl siloxy group blockade 
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polydimethyl siloxane crude rubber, Chain both-ends trimethylsiloxy group blockade polydimethyl 
siloxane crude rubber, Chain both-ends trimethylsiloxy group blockade dimethylslloxane methylvinyl 
siloxane copolymer crude rubber, Chain both-ends dimethylvinyt siloxy group blockade 
dimethylsiloxane methylvinyl siloxane copolymer crude rubber. Chain both-ends dimethylhydroxy 
siloxy group blockade polydimethyl siloxane crude rubber. Chain both-ends dimethylhydroxy siloxy 
group blockade dimethylsiloxane methylvinyl siloxane copolymer crude rubber, Chain both-ends 
methylvinyl hydroxy siloxy group blockade dimethylsiloxane methylvinyl siloxane copolymer crude 
rubber, Chain both-ends dimethylhexenyl siloxy group blockade polydimethyl siloxane crude rubber, 
Chain both-ends trimethylsiloxy group blockade dimethylsiloxane methylhexenyl siloxane copolymer 
crude rubber, chain both-ends dimethylhexenyl siloxy group blockade dimethylsiloxane 
methylhexenyl siloxane copolymer crude rubber, Chain both-ends dimethylvinyl siloxy group 
blockade dimethylsiloxane methylphenyl siloxane copolymer crude rubber, Chain both-ends 
dimethylhexenyl siloxy group blockade dimethylsiloxane methylphenyl siloxane copolymer crude 
rubber, Chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane methyl (3,3,3- 
trifluoropropyl) siloxane copolymer crude rubber. Two or more sorts of mixtures, chain both-ends 
dimethylhexenyl siloxy group blockade dimethylsiloxane methyl (3,3,3-trifluoropropyl) siloxane 
copolymer crude rubber and these polyorganosiloxane crude rubber, are illustrated. 
[00091(B) As an inorganic filler, impalpable powder-like silica, such as dry process silica and wet 
process silica, Those surfaces Organochlorosiiane, organoalkoxysilane, The reinforcement nature 
bulking agent illustrated by the impalpable powder-like silica etc. by which hydrophobing processing 
was carried out by hexa ORGANO disilazane, an organosiloxane oligomer, etc.; The end of quartz 
powder, A semi- reinforcement nature bulking agent thru/or increase-in-quantity bulking agents, 
such as diatomtte, heavy calcium carbonate, precipitated calcium carbonate, magnesium oxide, 
silicic-acid calcium, mica, an aluminum oxide, and aluminium hydroxide, are illustrated. Since 
combination for the (A) ingredient will become difficult if too large, the loadings for Motoshige are 1 
- 500 weight section to (A) ingredient 100 weight section, a reinforcement nature bulking agent has 
1-100 preferred weight section, and a semi- reinforcement nature bulking agent thru/or an 
increase-in-quantity nature bulking agent have 1 - 300 preferred weight section. 
[OOlOjIt does not interfere, unless the purpose of this invention is spoiled, even if it chooses a 
conductive bulking agent as a (B) ingredient, in order to give conductivity to a silicone rubber 
sponge composition. As this conductive bulking agent, carbon system conducting agent; gold, such 
as carbon black, carbon fiber, and graphite, Metal-powder; conductive zinc oxides, such as silver and 
nickel, conductive titanium oxide, a conductive aluminum oxide; the conductive bulking agent which 
carried out electric conduction coating treatment to the various filler surfaces on the filler surface, 
such as carrying out metal plating processing, is illustrated. Even if it uses these conductivity 
bulking agent together with an inorganic filler and uses it alone, it does not interfere, and even if it 
uses together two or more kinds of conductive fillers, unless the purpose of this invention is spoiled, 
it does not interfere. As for especially the (B) ingredient, since good conductivity is obtained by a 
little addition, it is preferred that it is carbon black. Although what is usually regularly used by the 
conductive rubber constituent can be used as desirable carbon black, in order to avoid hardening 
inhibition of this invention constituent, it is preferred that it is carbon black of pH six to 10 range 
manufactured from the low-sulfur raw material. As for the loadings of these conductive bulking 
agents, it is preferred to be 1 - 200 weight section and to consider it as 5-100 copies especially to 
(A) in^edient 100 weight section. This is because sponge may be hard to be obtained if conductivity 
is obtained as it is less than the minimum of a mentioned range, it may not be and the maximum of a 
mentioned range is surpassed. 

[001 IjWhiie (C) thermoplastics hollow powder used for this invention becomes a core of the foaming 
cell formed into the silicone rubber sponge produced by making carry out heat cure of this invention 
constituent, it serves to make the size of the foaming cell uniform. This (C) ingredient is hollow 
powder which contains a gas in the inside by using thermoplastics as a coat. Here, as desirable 
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thermoplastics, silicone resin, an acrylic resin, and polycarbonate resin are illustrated. As for the 
softening temperature of this thermoplastics, 40-200 ** is preferred, and its 60-180 ** is more 
preferred. As a gas included by this hollow granular material, inactive gas, such as air or nitrogen 
gas, and gaseous helium, is preferred. (C) The size of an ingredient has a preferred range in which 
the mean particle diameter is 0.1-500 micrometers, and its range which is 1-50 micrometers is more 
preferred. This (C) ingredient sprays the dispersion liquid of the thermoplastics and water which 
dissolved in the solvent in a heat style from a spray nozzle, for example, and it is manufactured by 
carrying out disintegration of the thermoplastics white dispersing an organic solvent. The loadings for 
Motoshige are 0.01 - 10 weight section to (A) ingredient 100 weight section. 
It is preferred that it is 0.1 to 5 weight section. 

[0012](D) When the liquid which has the boiling point higher than a room temperature carries out 
heat cure of this invention constituent and forms silicone rubber sponge, in order to volatilize, to 
carry out the work as a foaming agent and to form a uniform and detailed foaming cell with the (C) 
ingredient and the (E) ingredient mentioned later, it is an ingredient made indispensable. This is 
because this liquid volatilizes and good silicone rubber sponge may not no longer be obtained, while 
keeping this invention constituent if the boiling point is lower than a room temperature. . 
Corresponding to the formation method and its formation condition of silicone rubber sponge as a 
(D) ingredient, Although what is necessary is just to select what has the suitable boiling point higher 
than a room temperature, it is preferred that it is a liquid which generally has the boiling point of the 
range of 25-200 **, and it is more preferred that it is a liquid which has the boiling point of \he 
range which is 50-180 **. 

[0013]It is necessary to dissolve the wallplate of the (C) ingredient during storage of this invention 
constituent or, when carrying out heat cure of this invention constituent and forming conductive 
silicone rubber sponge, heating does not need to decompose, or the (D) ingredient does not need to 
be accompanied by a chemical reaction with other ingredients. 

[0014]As this (D) ingredient, water; methanol, ethanol, 1-propanol, Alcohols, such as cyclohexanol; 
Ethylene glycol monoethyl ether, Ethylene glycol derivatives, such as ethylene glycol monoethyl 
ether acetate; Hexamethyl cyclotrisiloxane, annular dimethylsiloxane oligomer [, such as 
octamethylcyclotetrasiioxane, ]; — chain both-ends trimethylsiloxy group blockade dimethylsiloxane 
oligomer; — chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane oligomer. And 
two or more sorts of these mixtures are illustrated. Water is the most preferred in these and, 
subsequently annular dimethylsiloxane oligomer is preferred. Water with purity high as water called 
pure water, purified water, ion exchange water, etc. is preferred. 

[0015](D) Although an ingredient may be directly blended with the silicone rubber base which mixes 
the (A) ingredient and the (B) ingredient, it aims at improvement in the handling nature of the (D) 
ingredient, or improvement in the dispersibility to a silicone rubber base, (D) Even if it blends an 
ingredient with a silicone rubber base with the form of a mixture with adsorption granular materials, 
such as thickening agents, such as silica powder, and porous powder, unless the purpose of this 
invention is spoiled, don't interfere. When the (D) ingredient is water, blending a mixture and silicone 
oil with water-soluble silicone in the form of the emulsion of the water-in-oil type made into an oil 
reservoir does not interfere, either, unless the purpose of this invention is spoiled. 
[0016](D) When choosing water as an ingredient and blending with a silicone rubber base as a 
mixture with water-soluble silicone, the water-soluble silicone should just be silicone which can be 
dissolved in water, and the kind in particular is not limited. Although the loadings in particular to the 
water of water-soluble silicone are not limited, it is preferred that it is 1 to 80 weight %, and it is 
especially preferred that it is 5 to 70 weight %. As silicone which can be dissolved in this water, 
although polyoxyalkyiene modified silicone oil, amino alkyl-group content silicone oil, amide group 
content silicone oil, a carbinol group content siloxane oligomer, etc. are mentioned, Polyoxyalkyiene 
modified silicone oil is preferred also in these. The organopolystloxane which has a polyoxyalkyiene 
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group as this polyoxyalkylene modified siilccne oil at a side chain or an end as shown with the 
following average molecular formula is illustrated. 
[0017]Average molecular formula: [Chemical formula 1] 
CHa CHa CHg CHg 

CH o~<S i --0)x~(S i 0)r-CS i 0)^-S I -CH a 

f III 

CH 3 A B CH 3 

{x and y are one or more integers among a formula, and 2 is 0 or one or more integers. A is general 
formuiai-CCHg) ^-0-(.C2^^C)) pCCgHgO) (as for the integer of 1~3, and p, one or more integers 

and q of a are 0 or one or more integers among a formula.). 

R is an alkyi group with 1-4 carbon atoms, such as a hydrogen atom or a methyl group, an ethyl 
group, and a propyl group. It is an organic group shown and B is an organic group shown by general 
formu!a:-(CH2) ^"CHg (n is an integer of 7-23 among a formula.). 

} 

[0018]Average molecular formula: [Chemicaf formula 2] 
CH3 CH3 

A-tSi-0-)jr-Si-A 

CH3 CH3 

(x and A are the same as the above among a formula.) 
[001 9]Average molecular formula: [Chemical formula 3] 

CHa-Si-j-O-eSi-O-MSi-O-^Si-CHg 



CH3 (pHa CH 
■Si-0-MSi-O-)y-Si- 
CH3 A CH3 



(x, y, and A are the same as the above among a formula.) 

[0020]ln order for this poiyoxyalkylene modified silicone oil to acquire good water solubility, a 
polyoxyalkylene portion is a polyoxyethylene or an oxyethylene oxypropylene copolymer, and that in 
which the content in a molecule is 50 weight % or more is preferred. 

[0021] Water is chosen as a (D) ingredient, and when blending with a silicone rubber base as a 
water-in-oil type emulsion which made silicone oil the oil reservoir, this water-in-oil type emulsion 
is easily manufactured by distributing water in silicone oil with a surface-active agent. Although the 
content in particular of the water in this water-in-oil type emulsion is not limited, it is preferred that 
it is 1 to 80 weight %, and it is especially preferred that it is 20 to 70 weight %. 
[0022]t0022]. as for Thilly who becomes an oil reservoir, NOIRU makes JIORUGANO siloxane units 
a main skeleton — oligomer — it comes out. 

What is necessary is to be Maher, to present the shape of liquid and for especially the kind just to 

be. 

The following diorganopolysiloxane is illustrated as an example of representation of this silicone oil. 

General formula: [Chemical formula 4] 

R R R 

[ I I 

pj i_S [ ~0~ (S i O) ,~S i ~-R ' 

R R R 

(R is a monovalent hydrocarbon group or an alkyI haiide group among a formula.) 
R^ is R or a hydroxyl group. 
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As a monovalent hydrocarbon group, a methyl group, an ethyl group, a propyl group, a butyl group, 
AralkyI groups, such as cycloalkyi group;beta-phenylethyl groups, such as alkenyl-group; cyclohexyl 
groups, such as aikyl-group; vinyl groups, such as a pentyl group and a hexyi group, an allyl group, 
and a hexenyl group; Aryl groups, such as a phenyl group, etc. are illustrated. As an alkyl halide 
group, 3-ohloropropyl group and a 3,3,3-trichloropropyl group are illustrated. An alkyl group, 
especially a methyl group are preferred also in these, n is zero or more integers. It is expressed, and 
the viscosity at 25 ** is within the limits of 1 - 100,000 mPa-s, and is within the limits of 10 - 
100,000 mPa-s preferably. 

[0023]As a surface-active agent, what is necessary is just a surface-active agent which can form a 
water-in-oil type emulsion, and if hardening inhibition is not caused, the kind in particular will not be 
limited. Diorganopolysiloxane, a general formula which have a polyoxyalkylene group in a side chain 
as shown with a following general formula as a surface-active agent for forming this water-in-oil- 
type emulsion: [Chemical formula 5] 

CH3 CH3 CHa CH3 

I III 
CH a~(S i -0)x~(3 I 0),~(3 i 0)j~3 i -CH 3 

i III 

CH J A B CH s 

(x, y, z, A, and B are as aforementioned among a formula.) — the polydimethyl siloxane which has a 
polyoxyalkylene group shown by the above-mentioned formula A in molecular chain terminals. 
Polyoxyethylene sorbitan fatty acid ester, potyoxyethylene sorbitol fatty acid ester. The mixture of 
non-ion system surface-active agents, such as polyethylene glycol fatty acid ester, polyoxyethylene 
alkyl ether, and polyoxyethylene alkyl phenyl ether, and the above-mentioned polyoxyalkylene group 
content organopolysiloxane and the above-mentioned nonHon system surface-active agent is 
illustrated. (D) The loadings of an ingredient are 0.01 - 10 weight section to (A) ingredient 100 
weight section. This is because it stops fully working as a foaming agent when the cell of the 
silicone sponge which will be fabricated if the maximum of a mentioned range is exceeded becomes 
uneven easily and less than the minimum of a mentioned range becomes, 

[0024](E) When a heat decomposition type blowing agent carries out heat cure of this invention 
constituent and forms silicone rubber sponge, in order to serve to assist the (D) ingredient and to 
form a uniform and detailed foaming cell with the (C) ingredient and the (D) ingredient, it is an 
ingredient made indispensable. As this heat decomposition type blowing agent, the conventionally 
publicly known inorganic foaming agent and/or organic blowing agent which are used for the silicone 
rubber sponge composition can be used. 

[0025]As an inorganic foaming agent, sodium bicarbonate, potassium bicarbonate, sodium 
borohydride, calcium azido, etc. are illustrated. Sodium bicarbonate is especially preferred. 
[0026]As an organic blowing agent, azobisisobutyronitrile, 2, and 2'-azobis (2,4-dimethylva!eronitri!e), 
Azo compound;N,N'-dinitrosopentamethylenetetramines, such as dimethyl- 2,2-azobisisobutyrate 
and an azodicarbonamide, Nib'oso compounds, such as N,N'-dimethyl- N,N'-dinitroso 
terephthalamide; p-tosyl hydrazide, Sulfonylhydrazide compound;2-propenoic acid hydrazide, such as 
4,4'-oxybis benzene sulfonylhydrazide and diphenylsulfone-3,3'-disuifonythydrazide, Carbonyl 
hydrazine compounds, such as acetylhydrazine; diazido compounds, such as 4,4'-diazide diphenyl, 
4,4'-diazido benzophenone, and 2,5-diazido toluene, etc. are illustrated. The amount of Motoshige 
may use together and use one kind of heat decomposition type blowing agents [ two or more kinds 
of]. 

[0027](E) The loadings of an ingredient are 0.1 - 10 weight section to (A) ingredient 100 weight 
section, and it is preferred that it is 0.1 - 1.0 weight section. This is because hardening inhibition 
may be caused or the heat resistance of the silicone rubber sponge obtained may get worse, when 
the silicone rubber sponge to which it fully foamed is not obtained in case of less than the minimum 
of a mentioned range but the maximum of a mentioned range is exceeded. 
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[00281(F) A hardening agent is an ingredient for stiffening this invention constituent, and the kind in 
particular is not limited. Organic peroxide is mentioned as a typical hardening agent. As such organic 
peroxide, benzoyl peroxide, di-t-butyl peroxide, 2,5-dimethyl- 2,5-di(tert-butylperoxy) hexane, Bis 
(ortho-methylbenzoyi) peroxide, bis(meta-methylbenzoyl) peroxide, DimethylbenzoyI peroxide, such 
as monomethyibenzoyi peroxide, such as bis(**+*- methylbenzoyOperoxide, and bis(2,4- 
dimethylbenzoyOperoxide, bis(2,4,6-trimethyl benzoyOperoxide **, etc. are illustrated. The loadings 
for Motoshige are 0.1 -10 weight section to mixture 100 wei^t section of a (A) ingredient - (D) 
ingredient. 

[0029]In being what has the alkenyl group that (A) polyorganosiloxane crude rubber ts represented 
with a vinyl group, in [ at least two ] one molecule, Hardening by an addition hardening reaction is 
possible for this invention constituent, and into one molecule, it can use together polyorganosiloxane 
and a platinum system catalyst containing at least two silicon atom absorbed water matter atoms, 
and can use them as a hardening agent. Since the concomitant use of this polyorganosiloxane and a 
platinum system catalyst can change hardenability arbitrarily, it is preferred as a hardening agent of 
this invention constituent. 

[0030]As such polyorganosiloxane, A chain both-ends trimethylsiloxy group blockade polymethyl 
hydrogen siioxane, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane 
methylhydrogensiloxane copolymer, A chain both-ends dimethyl hydrogen siloxy group blockade 
dimethylsiloxane methylhydrogensiloxane copolymer, An annular dimethylsiloxane 
methylhydrogensiloxane copolymer, Siioxane units expressed per annular polymethyl hydrogen 
siioxane and formularCCHg) gSiO^^g' ^ formula : (CHg) Organopolysiloxane which consists of siioxane 

units shown by siloxane-unlts [ which are expressed per 2^^^^^/2 ^"'^ formularSiO^^g- ^ formula : 

(CHg) Siioxane units expressed per organopolysiloxane [ which consists of siioxane units shown per 

siloxane-units / which are expressed per 2HSiO^/2 formula:CH2Si02/2 1 ^t^d formutarCCHg) 

2HSi0^y^2' The formula : (CH^) 2SI02 / 2 ^'^'^ ^ formula : Organopolysiloxane which consists of 

siioxane units shown per GH2Si02y2' A chain both-ends dimethyl hydrogen siloxy group blockade 

pofydimethyi siioxane, A chain both-ends dimethyl hydrogen siloxy group blockade dimethylsiloxane 
methylphenyl siioxane copolymer, Two or more sorts of mixtures, chain both-ends dimethyl 
hydrogen siloxy group blockade dimethylsiloxane methyl (3,3,3-trifluoropropyl) siloxanes and such 
polyorganosiloxanes, are illustrated. Although viscosity in particular at 25 ** of this 
polyorganosiloxane is not limited, it is preferred that it is the range of 2 - 100000 mPa-s. The 
addition needs to be quantity that a ratio of the number of sum total mois of a silicon atom 
absorbed water matter atom in this polyorganosiloxane and the number of sum total mols of an 
alkenyl group in the (A) ingredient becomes - (0.5:1) (20:1). 

[0031 ]As a platinum system catalyst, in this case, the denaturing alcohol thing of particle platinum, 
chloroplatinic acid, and chloroplatinic acid. Chelate compound of platinum, platinum and the complex 
of diketone, chloroplatinic acid and the coordinated complex of olefins. The complex of chloroplatinic 
acid and an alkenyl siioxane, and these Alumina, The thing which carriers, such as silica and carbon 
black, were made to support is illustrated, and also in these, since activity is high as a catalyst for a 
hydrosilylation reaction, the complex of chloroplatinic acid and an alkenyl siioxane is preferred, A 
platinum alkenyl siioxane complex which is indicated by especially JP,S42-22924,B is preferred. The 
spherical-particles catalyst which comprises thermoplastics which uses a platinum system catalyst 
as a platinum metal atom, and contains it 0.01 weight % or more can also be used. As for the quantity 
of the platinum metal in a platinum system catalyst, it is preferred that it is within the limits of 0.01 
- 500 weight section to (A) ingredient 1 million weight section, and It is especially preferred that this 
is within the limits of 0.1 - 100 weight section. 

[0032]In using together a platinum system catalyst and the polyorganosiloxane which has at least 
two silicon atom absorbed water matter atoms in one molecule as a (F) ingredient, In order to raise 
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the handling workability and storage stability of this invention constituent, a 2-methyl-3-butyn-2- 
oar, A 2~phenyl-3-butyn-2-oar, 3,5-dimethyl-1-hexyn-3-ol, Acetylene series compound;3,5- 
dimethyl- 1-hexene-1-yne, such as 1-ethynyl-1-cyciohexanol, 1,5-hexadiyne, and 1 ,6-heptadiyne, 
Eneyne compound;! ,3-divinyi tetramethyl disiloxane, such as 3-ethyl-3-butene-1-yne and 3- 
phenyl-3-butene-1-yne, 1, 3, 5, 7-tetravinyl tetramethyl cyclotetrasiioxane, alkenyl siloxane 
oligomer [, such as a 1,3-divinyi- 1,3-diphenyl dimethyldi siioxane, ]; — ethynyl group content silicon 
compound [, such as methyltris (3-methyl-1 -butyne-3-oxy) Silang, ]; — tributylamine. Phosphorus 
content compounds, such as nife'ogen containing compound; triphenyl phosphine, such as 
tetramethylethylenediamine and benzotriazol; In addition to this, a sulfur content compound, It is 
preferred to blend hardening depressants, such as a hydro-peroxy compound, maleic acid 
derivatives, and two or more sorts of these mixtures. 

[0033][0033]. Three or less weight sections may be sufficient as loadings of ** to (A) ingredient 100 
weight section, and these ****** are usually 0.00, 
It Is a quantity part and is 0.01-1 preferably. 

A desirable hardening depressant is the acetylene series compound which was illustrated above, and 
these demonstrate sufficient preservation stability of a constituent, and quick hardenability with 
sufficient balance. 

[0034]As arbitrary ingredients, in addition, pyrogenic silica, aluminium hydroxide, an aluminum oxide, 
The end of quartz powder, diatomite, an aluminosiiicate, heavy calcium carbonate, precipitated 
calcium carbonate, Heat-resistant agents, such as paints; cerium oxide, such as inorganic filler; Iron 
oxide, such as magnesium oxide, silicic-acid calcium, and mica, and a titanium dioxide, and 
hydroxylation cerium; fire retardant, such as manganese carbonate, zinc carbonate, and fumed 
titanium dioxide, may be contained. These inorganic fillers may use what could use an unsettled 
thing and was beforehand processed by a finishing agent. 

[0035]Furthermore to this invention constituent, a chain both-ends trimethylsiloxy group blockade 
polydimethyl siloxane, A chain both-ends dimethylhydroxy siloxy group blockade polydimethyl 
siloxane, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane methylphenyl siloxane 
copolymer, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane diphenyl siloxane 
copolymer, A chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane methylphenyl 
siloxane copolymer, A chain both-ends trimethylsiloxy group blockade dimethylsiloxane methyl 
(3,3,3-tnfluoropropyl) siloxane copolymer etc., Liquefied polyorganosiloxane which does not have a 
silicon atom joint alkeny! group and a silicon atom absorbed water matter atom; Silicone rubber 
powder, Silicone powdered additive agents, such as silicone resin powder; mold lubricant; adhesion 
promoters, such as stearic acid, calcium stearate, zinc stearate, and cerium stearate, etc. may be 
contained. 

[0036] Although this invention constituent can be easily manufactured the above (A) in^edient - (F) 
ingredients or by adding other ingredients if needed further and mixing uniformly, (B) When it 
contains a reinforcement nature bulking agent as an ingredient, after mulling the finishing agent of a 
reinforcement nature bulking agent under heating the (A) ingredient, this reinforcement nature 
bulking agent, and if needed and manufacturing a silicone rubber base, mixing with other In^edlents 
is preferred. As a manufacturing installation, mixed equipment or kneading apparatus, such as a 
kneader mixer and a continuation extruding kneading machine, are illustrated. 
[0037]What is necessary is to heat this invention constituent to the temperature more than the 
softening temperature of the thermoplastics which constitutes the (C) ingredient, and just to stiffen 
it. In order to manufacture silicone rubber sponge from this invention constituent. In that case. It is 
hardened foaming to this invention constituent, and forms silicone rubber sponge. Since this 
invention constituent can form good silicone rubber sponge also in extrusion molding and the 
pressing which used the metallic mold, The silicone rubber sponge of various form, such as a sheet 
shaped, ring shape, the shape of string, and tube shape, can be fabricated, and there is the feature 
of being suitable also for production of a composite molding thing with metal or other organic resin. 
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The silicone rubber sponge obtained in this way has a uniform and detailed foaming cell, for example, 
is useful as the gasket for airtight maintenance of a structural component, a fire-resistant gasket, a 
sealant, an 0 ring, a cushioning material, a surface coating material of a copying machine roll, etc. 



[Translation done.] 



http://www4jpdl.inpit.go jp/cgi-bin/traB_web_cgi_ejje?atw_u=http%3A%2F%2Fwww4.ipd... 8/2/2011 



JP,2003-096223,A [EXAMPLE] 



Page 1 of 6 



* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



EXAMPLE 



[Working examplejNext, an working example and a reference example explain this invention. There is 

a wei^t section among an working example with a part, and viscosity is a value at 25 **. 

[0039] 

[The reference example 1] It comprises methyl siloxane units and methylphenyl siloxane units, The 
mole ratio made a solution (30 weight % of the amounts of solid content) which dissolved in 
dichloromethane silicone resin (80 ** of softening temperatures, specific gravity 1.20) which Is 22:78 
100-cc the amount of supply for /, carried out liquid transport of the pure water into a dynamic 
mixer by 25-cc the amount of supply for /, was mixed, and considered it as a water dispersion. 
Subsequently, it sprayed continuously in a spray dryer which made this water dispersion a nitrogen 
gas air current using 2 hydraulic nozzles. Heat style temperature of nitrogen gas at this time was 70 
**, and pressures were 0.05MPa. An obtained silicone resin hollow granular material was immersed 
in solution which consists of 100 copies of pure water, and one copy of nonionic surface active 
agent (ethyleneoxide addition of trimethyi nonanol) for 24 hours, and a silicone resin hollow granular 
materia! which floated was classified and caught, Mean particle diameter is 40 micrometers, average 
thickness of the coat is 4 micrometers, and an obtained silicone resin hollow granular material had 
included nitrogen gas to the inside. 
[0040] 

[Reference example 2] an average molecular formula — McgSiO- (MegSiO) — Me is a methyl group 

among a ^-(MeR^SiO) 3-SiMe3[type, and R^ shows the basis expressed with formula:-(CH2) 2~^~ 

(C2H4O) ^2~H. 40 copies of water-soluble polyoxyalkylene modified silicone oil and 60 copies of ion 

exchange water of viscosity 400 mPa-s which are shown by] were uniformly mixed in the flask, and 

solution (the following, the solution A) was prepared. 

[0041] 

[Reference example 3] an average molecular formula — Me3SiO-(Me2SiO) j __ pj2 



ie same 



„ , , „-(MeR^SiO) o-SiMeo[type. 50 copies of chain both-ends trimethylsiloxy 

as that of the above among a 0 '3 3'-"^'^ 

group blockade polydimethyl siloxanes often copies of polyoxyalkylene modified silicone oil of 
viscosity 1600 mPa-s and viscosity 100 mPa-s shown by] were put into the flask, and were stirred 
strongly. Subsequently, the water^in-oi! type emulsion which made the oil reservoir the chain both- 
ends fc-imethylsiloxy group blockade polydimethyl siloxane of viscosity 100 mPa-s was prepared by 
adding 40 copies of ion exchange water gradually to this, and mixing to it. 
[0042] 

[Work example 1]100 copies of chain both-ends dimethylvinyl siloxy group blockade dimethylsiloxane 
methytvinyl siloxane copolymer crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, 
and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), it mulled until it put 40 

copies of dry process silica of specific surface area [ of 200 m ] Vg by ten copies of chain both- 
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ends dimethylhydroxy siloxy group blockade dimethylsiioxane oligomer of viscosity 60 mPa-s. and a 
BET adsorption method into the kneader mixer and became bottom homogeneity of heating, and the 
silicone rubber base was produced. Subsequently, 100 copies of this silicone rubber base is 
received, 1.0 copy (this chain both-ends trimethylsiloxy group blockade dimethylsiioxane methyl 
hydrogen SH!ROKI.) of chain both-ends trimethylsiloxy group blockade dimethylsiioxane 
methylhydrogensiloxane copolymer of 25 mPa-s (0,8 weight % of silicon atom absorbed water matter 
atom content) The quantity from which the ratio of the number of mols of the silicon atom absorbed 
water matter atom in the Sun copolymer and the number of mois of the silicon atom joint vinyl 
group in the above-mentioned vinyl group content polydyorganosiloxane crude rubber is set to 4.9, 
As a hydrosilylation reaction inhibitor, 0.015 copy of 1-ethyny!-1-cyclohexanol, The complex (0.6 
weight % of platinum content) of chloroplatinic acid and tetramethyl divinyl disiloxane 0.06 copy, 1.0 
copy of silicone resin hollow granular material, 0.5 copy of distilled water, and 0.5 copy of sodium 
bicarbonate which were obtained by the reference example 1 were added, it mulled uniformly on 2 
rolls, and the silicone rubber sponge plasticity constituent was obtained. After making this 
constituent into a 5-mm-thick sheet shaped, put in a 250 ** heating furnace, and heat for 10 
minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. When the 
foaming cell of this silicone rubber sponge sheet was observed, the foaming cell was almost uniform 
and the size of that cell was 0.1-0.4 mm in diameter. 
[0043] 

[V^ork example 2] After feeding into 1 axis extrusion machine of 65 mmphi the silicone rubber 
sponge plasticity constituent obtained in working example 1 and extruding as tube shape mold 
goods, it heated for 4 minutes ail over a 250 ** heating furnace, and the silicone rubber sponge tube 
was obtained. The foaming cell of this silicone rubber sponge tube was almost uniform, and the size 
of that foaming cell was 0.1-0.5 mm in diameter, 
[0044] 

[Work example 3]The form of the cavity taught 1 6 cm of 1 0 mmx constituent [ which was obtained 
in working example 1 / silicone rubber sponge plasticity ] to the compression mold in which it is a 
rectangular parallelepiped which are 40 mm x 80 mm, and the capacity is 32cm , it heated for 15 
minutes at 1 70 **, and the silicone rubber sponge molded product was obtained. The outside of this 
silicone rubber sponge molded product was faithful to the cavity form of a metallic mold, and the 
size of that foaming cell was 0.1-0.4 mm in diameter, and was almost uniform. 
[0045] 

[Work example 4] 100 copies of chain both-ends dimethylvinyl siloxy group blockade dimethylsiioxane 

methylvinyi siloxane copolymer crude rubber which consists of 99.85 mol of dimethylsiioxane unit %, 
and 0,15 moi of methylvinyi siloxane-units % (degree of polymerization 3000), It mulled until it put 40 
copies of dry process silica often copies of chain both-ends dimethyihydroxy siloxy group blockade 
dimethylsiioxane oligomer [ of viscosity 60 mPa-s ], and specific surface area [ of 200 m ] Vg into 
the kneader mixer and became bottom homogeneity of heating, and the silicone rubber base was 
produced. Subsequently, 100 copies of this silicone rubber base is received, 1.0 copy (this chain 
both-ends trimethylsiloxy group blockade dimethylsiioxane methylhydrogensiloxane.) of 
trimethylsiloxy group blockade dimethylsiioxane methylhydrogensiloxane copolymer of 25 mPa-s (0.8 
weight % of silicon atom absorbed water matter atom content) The quantity from which the ratio of 
the number of mols of the silicon atom absorbed water matter atom in a copolymer and the number 
of mols of the silicon atom joint vinyl group in the above-mentioned vinyl group content 
polydyorganosiloxane crude rubber is set to 4.9, As a hydrosilylation reaction inhibitor, 0.015 copy of 
1-ethynyi-1-cyclohexanol, The complex (0.6 weight % of platinum content) of chloroplatinic acid and 
tetramethyl divinyl disiloxane 0.06 copy, 1,0 copy of silicone resin hollow granular material, 0.5 copy 
of distilled water which were obtained by the reference example 1, 0.5 copy of azodicarbonamide 
system organic blowing agent with a decomposition temperature of 122 ** (trade name 
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BINIH0RUAK#2), 0.5 copy of 2, 5-dinnethyl- 2, and 5-JI (tertiary buty! peroxy) hexane were added 
as a hardening auxiliary agent, it mulled uniformly on 2 rolls, and the silicone rubber sponge plasticity 
constituent was obtained. After making this constituent into a 5-mm~thick sheet shaped, put in a 
250 ** heating furnace, and heat for 10 minutes, it was made to harden, and the silicone rubber 
sponge sheet was obtained. When the foaming cell of this silicone rubber sponge sheet was 
observed, the foaming cell was almost uniform and the size of that cell was 0.1-0.4 mm in diameter. 
[0046] 

[Work example 5]The form of the cavity taught 10 cm of 10 mmx constituent [ which was obtained 

in working example 4 / silicone rubber sponge plasticity ] ^ to the compression mold in which it is a 

rectangular parallelepiped which are 40 mm x 80 mm, and the capacity is 32cm"', it heated for 15 
minutes at 170 **, and the silicone rubber sponge molded product was obtained. The outside of this 
silicone rubber sponge molded product was faithful to the cavity form of a metallic mold, and the 
size of that foaming cell was 0.1-0.5 mm in diameter, and was almost uniform, 
[0047] 

[Work example 6] 100 copies of chain both-ends dimethyivinyi siioxy group blockade dimethylsiloxane 
methylvinyl siloxane copolymer crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, 
and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put 20 
copies of dry process silica of five copies of chain both-ends dimethylhydroxy siioxy group blockade 
dimethylsiloxane oligomer [ of viscosity 60 mPa-s ], and specific surface area [ of 200 m ] Vg into 
the kneader mixer and became bottom homogeneity of heating, and the silicone rubber base was 
obtained. It mulled until it added 15 copies of acetylene btack (DENKA black; made by DENKI 
KAGAKU KOGYO KABUSHIKl KAISHA) to 125 copies of this silicone rubber base and became 
uniform at the room temperature in it, and the conductive silicone rubber base was produced. 
Subsequently, 100 copies of this conductive silicone rubber base is received, 1.0 copy (this chain 
both-ends trtmethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane.) of 
trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane copolymer of 25 mPa-s (0.8 
weight % of silicon atom absorbed water matter atom content) The quantity from which the ratio of 
the number of mols of the silicon atom absorbed water matter atom in a copolymer and the number 
of mols of the silicon atom joint vinyl group in the above-mentioned vinyl group content 
polydyorganosiloxane crude rubber is set to 4.5, As a hydrosilylation reaction inhibitor, 0.015 copy of 
1-ethynyl-1-cyclohexanol, The complex (0.6 weight % of platinum content) of chloroplatinic acid and 
tetramethyl divinyl dtsiloxane 0.06 copy, 1 .0 copy of silicone resin hollow granular material, 0.5 copy 
of distilled water, and 0.5 copy of sodium bicarbonate which were obtained by the reference example 
1 were added, it mulled uniformly on 2 rolls, and the conductive silicone rubber sponge plasticity 
constituent was obtained. After making this constituent into a 5~mm-thick sheet shaped, put in a 
250 ** heating furnace, and heat for 10 minutes, it was made to harden, and the conductive silicone 
rubber sponge sheet was obtained. When the foaming cell of this conductive silicone rubber sponge 
sheet was observed, the foaming cell was almost uniform and the size of that cell was 0.1-0.4 mm in 
diameter. 
[0048] 

[Work example 7]After feeding into 1 axis extrusion machine of 65 mmphi the conductive silicone 
rubber sponge plasticity constituent obtained in working example 6 and extruding as tube shape 
mold goods, it heated for 4 minutes all over a 250 ** heating furnace, and the conductive silicone 
rubber sponge tube was obtained. The foaming cell of this conductive silicone rubber sponge tube 
was almost uniform, and the size of that foaming cell was 0.1-0.5 mm in diameter. 
[0049] 

[Work example 8]It is a rectangular parallelepiped whose form of a cavity is 10mmx40mmx80mm, The 
capacity taught 1 6 cm of conductive silicone rubber sponge plasticity constituent obtained in 
working example 6 to the compression mold which is 32cm^ it heated for 15 minutes at 170 **, and 
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the conductive silicone rubber sponge molded product was obtained. The outside of this conductive 
silicone rubber sponge molded product was faithful to the cavity form of a metallic mold, and the 
size of that foaming cell was 0.1-0.4 mm in diameter, and was almost uniform. 
[0050] 

[Work example 9]In the working example 6, the conductive silicone rubber sponge plasticity 
constituent was obtained like the working example 6 except having added 1 ,0 copy of solution A 
which was changed into distilled water and produced by the reference example 2 to 100 copies of 
conductive silicone rubber bases. After making this constituent into a 5-mm-thick sheet shaped, it 
supplies to 250 ** oven, heat cure was carried out to it for 1 0 minutes, and the conductive silicone 
rubber sponge sheet was obtained. The foaming ceil of this conductive silicone rubber sponge sheet 
was uniform, and the size of that foaming cell was 0.1-0.5 mm in diameter. 
[0051] 

[Work example 1 0]ln the working example 6, the conductive silicone rubber sponge plasticity 
constituent was obtained like the working example 6 except having added 1.2 copies of water-in-oil 
type emulsions which were changed into distilled water and produced by the reference example 3 to 
100 copies of conductive silicone rubber base compounds. After making this constituent into a 5- 
mm-thick sheet shaped, it supplies to 250 ** oven, heat cure was carried out to it for 10 minutes, 
and the conductive silicone rubber sponge sheet was obtained. The foaming cell of this conductive 
silicone rubber sponge sheet was uniform, and the size of that foaming cell was 0.1-0.5 mm in 
diameter. 
[0052] 

[Work example 1 1]100 copies of chain both-ends dimethylvinyl siloxy group blockade 
organopolysiloxane crude rubber which consists of 99.85 mol of dimethylsiloxane unit %, and 0.15 mol 
of methylvinyl siloxane-units % (degree of polymerization 3000), It mulled until it put five copies of 
chain both-ends dimethylhydroxy siloxy group blockade dimethylsiloxane oligomer of viscosity 60 

mPa-s, and 40 copies of wet process silica of specific surface area [ of 200 m ] Vg into the 
kneader mixer and became bottom homogeneity of heating, and the silicone rubber base was 
produced. Subsequently, 100 copies of this silicone rubber base is received, 1.0 copy (this chain 
both-ends trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane.) of 
trimethylsiloxy group blockade dimethylsiloxane methylhydrogensiloxane copolymer of 25 mPa-s (0.8 
weight % of silicon atom absorbed water matter atom content) The quantity from which the ratio of 
the number of mols of the silicon atom absorbed water matter atom in a copolymer and the number 
of mols of the silicon atom joint vinyl group in the above-mentioned vinyl group content 
polydyorganosiloxane crude rubber is set to 4.6, As a hydrosilylation reaction inhibitor, 0.015 copy of 
1-ethynyh1-cyclohexanol, The complex (0.6 weight % of platinum content) of chloroplatinic acid and 
tetramethyl divinyl disiloxane 0.06 copy, 1.0 copy of silicone resin hollow granular material, 0.5 copy 
of distilled water, and 0.5 copy of sodium bicarbonate which were obtained by the reference example 
1 were added, it mulled uniformly on 2 rolls, and the silicone rubber sponge plasticity constituent 
was obtained. After making this constituent into a 5-mm-thick sheet shaped, put in a 250 ** heating 
furnace, and heat for 10 minutes, it was made to harden, and the silicone rubber sponge sheet was 
obtained. When the foaming cell of this silicone rubber sponge sheet was observed, the foaming cell 
was almost uniform and the size of that ceil was 0.1-0.4 mm in average diameter. 
[0053] 

[Work example 12] 100 copies of chain both-ends dimethylvinyl siloxy group blockade 
dimethylsiloxane methylvinyl siloxane copolymer crude rubber which consists of 99.85 mol of 
dimethylsiloxane unit %, and 0.15 mol of methylvinyl siloxane-units % (degree of polymerization 3000), 
It mulled until it put 40 copies of dry process silica of ten copies of chain both-ends 
dimethylhydroxy group blockade dimethylsiloxane oligomer [ of viscosity 60 mPa-s ], and specific 
surface area [ of 200 m ] Vg into a kneader mixer and became bottom homogeneity of heating, and 
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a silicone rubber base was produced. To 100 copies of this silicone rubber base, subsequently, 0.5 
copy of P-methylbenzoyI peroxide, 1.0 copy of dicumyl peroxide, 1.0 copy of silicone resin hollow 
granular material obtained by the reference example 1 , 0.5 copy of distilled water and 0.5 copy of 
azodicarbonamide system organic blowing agent (trade name BINIH0RUAK#2) with a decomposition 
temperature of 122 ** were added, it mulled uniformly on 2 rolls, and a silicone rubber sponge 
plasticity constituent was obtained. After making this constituent into a 5-mm-thick sheet shaped, 
put in a 250 ** heating furnace, and heat for 10 minutes, it was made to harden, and a silicone 
rubber sponge sheet was obtained. When a foaming celt of this silicone rubber sponge sheet was 
observed, a foaming cell was almost uniform and a size of that cell was 0,1-0.4 mm in diameter. 
[0054] 

[Comparative example 1] In the working example 1, the silicone rubber sponge plasticity constituent 
was obtained like the working example 1 except not having added a silicone resin hollow granular 
material. After using this constituent as 5-mm-thick sheet-shaped mold goods, put into a 250 ** 
heating furnace, and heat for 10 minutes, it was made to harden, and the silicone rubber sponge 
sheet was obtained. The foaming cell of this silicone rubber sponge sheet is uneven, and many 
foaming ceils not less than 3 mm in diameter were also accepted. 
[0055] 

[Comparative example 2] After feeding into 1 axis extrusion machine of 65 mmphi the silicone 
rubber sponge plasticity constituent obtained by the comparative example 1 and extruding to tube 
shape, heat for 5 minutes, it was made to harden all over a 250 ** heating furnace, and the silicone 
rubber sponge tube was obtained. The foaming cell is uneven and many foaming cells not less than 3 
mm in diameter were also accepted. 
[0056] 

[Comparative example 3] It is a rectangular parallelepiped whose form of a cavity is 
10mmx40mmx80mm, The capacity tau^t 16 cm of silicone rubber sponge plasticity constituent 
obtained by the comparative example 1 to the compression mold which is 32cm , it heated for 15 
minutes at 1 70 **, and the conductive silicone rubber sponge molded product was obtained. 
Although the outside of this silicone rubber sponge molded product was faithful to the cavity form of 
a metallic mold, that foaming cell is uneven and many foaming cells not less than 3 mm in diameter 
were also accepted. 
[0057] 

[Comparative example 4] In the working example 1 , the silicone rubber sponge plasticity constituent 
was obtained like the working example 1 except not having added distilled water. After using this 
constituent as 5-mm-thick sheet-shaped mold goods, put into a 250 ** heating furnace, and heat 
for 10 minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. Foaming 
of this silicone rubber sponge sheet was not enough. 
[0058] 

[Comparative example 5] In the working example 4, the silicone rubber sponge plasticity constituent 
was obtained like the working example 4 except not having added a silicone resin hollow granular 
material. After making this constituent into a 5-mm-thick sheet shaped, it supplies to 250 ** oven, 
heat cure was carried out to it for 10 minutes, and the silicone rubber sponge sheet was obtained. 
The foaming cell of this silicone rubber sponge sheet is uneven, and many foaming cells not less 
than 3 mm in diameter were also accepted. 
[0059] 

[Comparative example 6] In the working example 4, the silicone rubber sponge plasticity constituent 
was obtained like the working example 4 except not having added distilled water. After using this 
constituent as 5-mm-thick sheet-shaped mold goods, put into a 250 ** heating furnace, and heat 
for 10 minutes, it was made to harden, and the silicone rubber sponge sheet was obtained. Foaming 
of this silicone rubber sponge sheet was not enough. 
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[0060] 

[Comparative example 7] In the working example 6, the conductive silicone rubber sponge plasticity 
constituent was obtained like the working example 6 except not having added a silicone resin hollow 
granular material. After making this constituent into a 5-mm-thick sheet shaped, it supplies to 250 
** oven, heat cure was carried out to it for 10 minutes, and the conductive silicone rubber sponge 
sheet was obtained. The foaming cell of this conductive silicone rubber sponge sheet is uneven, and 
many foaming ceils not less than 3 mm in diameter were also accepted. 
[0061] 

[Comparative example 8] In the working example 1 2, the silicone rubber sponge plasticity 
constituent was obtained like the working example 12 except not having added a silicone resin 
hollow granular material. After making this constituent into a 5-mm-thick sheet shaped, it supplies 
to 250 ** oven, heat cure was carried out to it for 10 minutes, and the silicone rubber sponge sheet 
was obtained. The foaming eel! of this silicone rubber sponge sheet is uneven, and many foaming 
cells not less than 3 mm in diameter were also accepted. 



[Translation done.] 
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[Z. 2-)<i'}V-3-y'^y-2-:^'-)V. 2-7x- 
)V-3-7'i-y-2-:^~}V. 3, 5 -i^';^^-;^- 1 - 
'\^>'y-3-:t--'t'. l~X^rL;U-l-v'i>'PA.=^f 



1. s-'v^ifi^wy. 1, e-'^r^i^A 
ymo^T'sL'j-wymt^ \ 3 , s-'J^^^jv-i-'^^ 

^-fey-i--^y. 3-x-^;i^-3-7Ty- i-'f 
y, 3-7x™/P-3-7'-ry- 1 --^^ y^(7)xy - 
y-fk-^tlS; 1, 3-i^'t"ri;PxN7^f-;l^i>'vP=^-9" 
y. 1, 3, 5, 7-rh7t;-;i.xN5^f-;l'>'^'n 
xb^^-o^l^y, 1. 3-xK-;l/-l, 3-v=7x 
-^/i^i/'i/ p -If y^or /P-^^ V- p ^+;- y;t 
U d'^- ; ^ h >J ;^ ( 3 -.X 1 - 7--f-y- 3 
-4-=^y) y7y^x^-;ka-^w^^-<«i[i-^!t?!i: b 
UT'f-yi'TSy, T-h^;'<f-;kx^by>''T5y, -^y 
y h 'J ry-;v-^^m^-^*^k^#) ; k u 7 x -ivit^x 

Fp^N-^^Mb^!^, 's'^'^y^i^^*. 

[0 033 ] aih<7)mimmmmi-^m±. ( a ) 
ij-i ooMftgptcMLT. 3fifigiimTt-j;<. 

0. 00 l-3Sl:g|JTl>0, lf?iL<{i0. Ol-^l 

So 

[0034] ^(^mUMcO^^t LT . iJ tK 

MlgX^yl-v-^A, mit'^^'^^y'yj^. n^M:^JV'y'y 
m;m'?y:^>. ^WS. b^-i.Kz:Sgft-f^y 

[0 035]$ i^iz^mmmmz^t. jfrm^tQh 
u^^;^y^^ySl^lS;^°u i>'y f-;byp=5ff-y, ij-? 
ilM*jffii>"y ^/i-t ^■ p^ y ;^n=Jr yai#i*° 'J yy f- 
^uv-pjf-y-y. *TM]^5Mhu><^;t-yn^y»#M 
yyf-;v-yp-l^-ry ■ .^i-ji-y y.-jii-n^-fy^m^ 

p^^y- y7x~;i'yp^-ty^^M^#:. i^T-MH* 

Sgy^ ^/t- 1 K n^i^'yvi^ >ym$my^ i-jWy^^-i)- 

y ■ ^^;^7x~;^y^=^r^yft!l•^#:- ^"-^IM^S 
h ijy~f;t/yp=^fysttMi^yf-/i^yn=^-^^y ■ y^;k 
( 3 , 3 . 3 - h u 7;^:toTp bvu) y p^tfy^ta 
i: c^ , y-f ^S^-^T;U^x;^afc j;t»>f 

y. iy^)•3-yr^m. y'jn-ysfra^^fc-ioyjn 
-ymmmm ; xttu y®. xrry ymfnvy^ 
xfTu ymmm . xtt^j ym-^ v ^ a^c mm 
m\ ; mismvj:t'^^^ix i>x\\ 
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[0036] :^^mmmii , ±m^)X -j-^j: (A) fS.^ 

- (F) js^. h^uii. ^i^i>Zimi,zmtx^(7)mco 

a. (A) m ttm^mytmmt 'mmtxm^m 
mm. udk. mm t Wt-^-t^ t mu i 

[0037] ^fgHMRSc^ioi/ U a-ydA:^:t^yi^ 

mmi-iizi±. ^mmm^m^ . ( c ) ^■^mmt 

m'^mmB<omt}^.i2Lt<r)-}§^mzMmirmit^^ 

iiW\iimB. mLi:m^^fzMmmizt5^-^Xhm^j:iy 
Ua~y^'Ay.:^yiyt:nMX^l0X\ x-h^t. U 

y:fj>.xy^yi^immt^^tti^x^. tfz. ^M^ffi 

mwmmt m^mm<o±mi,zhMmxm t^^o 
mmmmmmt Lx^mxhh. 

[0038] 

[ii)ii«] t^mMmmmmtm^mizxm^ 
fmii2 5x:i>zmmx%t> 

[0039] 

pJfHfy^iii^^^^iEStS^. f iO^;l/J:b)i»^2 2 : 7 8 

■r'^s;/y3-y»(i^fb±t8or, irtfii. 20 

^e/^'pn^^yic^i»L:^v!5§?S (111^*1:3 0*i 

%) ^ 1 0 0 c c /jf<^imA. Wk^ 2 5 c c /^J-O 

-yx . m.m:^^^^it LJtx7v- Yy-i ^-mz^m 
mizmmuc. c:coi#^Ms^"x«o»ms{i7 o°c 
T$> D . i±:^{± 0 . 0 5MP axh^ti. ni^iifz y y 

M ( b y><f-;uy-t/-;t'toxf-i/y>r=^r-t?-^ b'#Sp 

)|^) lS57:)^'^^.&*IMt2 4lf#rHTMtL. f?iSU!t=/ 

y a~ymm^mM-^m%^i immitz „ f#i^n^^i^ y 
a-ymm^^fMiiw-mti-'m'^A o u mxh o , ^ 

[0040] 

[##M2] MesS iO- (MejS i 

0)7- (MeR.2SiO)3-S iM 63(5^43. MeiJ: 
Rni^: - (CHi) 2-0- (CjH 



40) i2-HTasixi.s&^t« ]r7K§ni>fAig4o 

0 m P a ■ s (7)7j<?^1S y ^7/1^ U ySgffiv- y 

=! - y :t ^ 4 0 gP i: t ^-^li* 6 0 7 ^ 3 cfJ 

[0 04 1] 

immS ] T%5i-^3^*^ MeaS i O- (Me^S i 
0),o- (MeR2SiO)3-S i M 63 (sSiffi, Me. 

RHi±mtmmv$yi , ] ni-is^ l 6 O O m P 

a • s(50jKy:t=^v'r;l'=3fi^y^fti^ijr3-y:t'f;H 
OfPfcttMl OOmPa • siO^^^^^hy^^;!/ 

^-n^i^SJtM^^-y i>'>«^;l-^n^-9-y5 oa!t^77 
x:iizMxm<mnLfz. <!KV^X\ Mz. -(^^ym, 
7H4QU^t^^^zmttLXm^tl^tiz2:^. ifi^l 

0 0 m P a ■ s CO-^^m^^^ h ^ ^fUiyVi^ 

iM°y yyi')v>'^^vyt:i^Mtbi-z^'^^7mx.'7)i' 

'Jsynmuz. 

[0 042] 

[^Wl ] i^';'f^;^>'Odf^?-y#fa9 9. 8 5t^l'% 
i;;^-^;>t"n;Wi^n=5r-ify-^f40 . 1 5 J&'^>^ 

1 IIH*Sis x;^ A' t"ri;p V n ^ ^SJtil 
i^u^-9-y ■ ;'(f-/l^f .::::;l^S^n^1fy^a:^f4c±n"A 
(S-^S3 00 0) 1 0 0^5. ?SE6 0mPa ■ s(D^ 

^n^ity:tyd'V-l 0g!5. BEmtCj;|.|:t^ffl« 

2 0 0 m V g ofgits;/ y X? 4 OU^k--^- 5 ^1?- 

1 0 omznix . 2 5 mp a ■ s m^^mm^^h^j 
;^^}iyxi^ymiUiy^^i''i'>-^^-*)'y ■ 
Yxiy^^y i^u^^y^^wi^^ mu^m-^ymw. 

^*fiO . 8M*%) 1 . 0^ U 

K p i> X y y n^-ify its-^ftcfitfoir^ *M^*S-^?J<^ 

w<T<n=t)\^m.hhmx--)vm'^-^^' y y:t;i';^'V v-p^ 

ifiA. 9h-^h&) . bFPxy;WtiKJ^5WOTt LT 
1 -xf--;l.'- 1 -yi^p^^^f-t 7-/1-0 . 0 1 

m-f t a ^i? h T K ^ -1-)V y ^r~iv yya^v-yb<r>m 
#;{e^-^*so. 6*a%)^o. oe^.mmi 
x'^%(:>ilfzyu■:l~ymm^mmm. om.m^yi<. 

0. mmymi-hu^yj^o . s^m.ni-. 2* 

n-ji'^xm-iziU.M IX y y 3 -y r?-/.;?,*ry y'Bl^t 

Uz'ik. 2 5 0'ccr)Mm^^i^zxhio^miimimit 
;&€Ti^y 3-y3"A;^*:'yi^y-Mr#?'^. ioyy 
3-y 3-A;^^°y ^^^^tS^^/^&i^S L/-^ t ; 

fSO. 1~0. 4mmrJ)-5/i, 
[0043] 



(9) 112 003-96223 ( P 2 0 0 3 - 9P-liti! 



— 0. 5nimfafe-:>7t<, 
[0044) 

[SIMMS] ^^t:T'^^0®tt;6U 0mmX4 OmmX 

E«?F^ffl^tc:, mtm 1 -CHii^ixsti^U 3-y rfi. 

x*°y >>-jfMtt«ft 1 6 c m3^ttjX^. 1 7 ort- 
1 5 ^^rHl^Dii LT ^- U 3- y rj-i.;7.d^y i^mff^ft Srf# 
^oi^U3-yr?-'AX4^"y>^'fi!t®ft£?)i'|-B{i;AS0 

itfMo . 1 ~o . 4 mmX'ib 'o . mm~X'h->tz. 

[004 5] 

[^M4] i>';<f-/l/>-n^1fy#{ii9 9. 8 5^:;^% 
i:^^;^h':l;^^/p^-^^y*fi0. 1 5^/1^%^*^^,^ 

(S-^ESOOO ) 1 0 0f|5. ifi!;^6 0mPa ■ sCO^Hf 
^-iM^ffi ^ ;i/ h ^■ n ^ V n ^ vS^tll 'J^i~)U 
i/'n^-»f>'4-U3f"?-l OgP, Jt^®a200mVg 
co|gj*:as U ;^ 4 0 gp^-- rJ'-- S ^■9--t;:AfLjiiitT 

5t. ^oi^ijn-y3'A<-;?.iooiJi.:^^u 

X. 25mPa- s<?)h y;'<^;l'i^O!5ri^SWIiy;<^ 

/I'ixn^-i^y ■ Fni^iy^-n-^-tytt*-^ 

i^a^^y ■ ^f■;^^^>^ b'nyxyv-n^-tyS*^ 

W^U i>':t;^;??V i^xi^^y^^J^fp^'y-^ 

0)HtKiiW$imt IX 1 -xf-c:.;^- 1 -i^i^xu^^ 
•ty-fVO. 0 1 5gl5, ii^e^igiirh^^^yl-i^'t' 

=,}\^i^^^'o^-fy t 'nmw ( a^-^** 0 . 6 «a% ) 

It 0 . 0 6 gi5. #^1?iJ 1 'C1# hiifc y 'J 3 -yiig^iS 
^#=1. Oa. ^W*0. 5g|5. ^MiSSl 2 2^C^T 

K#2) 0. 5^. mimmtLX2 ■ 5-J^^)V-2 

0. 53tmML. 2*n-JL'±t''i^3~-t?MSLTv-U 
3-yr?'i.X;Ky>>BJj!4tt$M!t%^#^c. .IfoMfiKiHo^ 

Afl 1 0 ^^rsUPfi tmit^^X iy U 3 - y rf AX*°y i^- 
^^0■fe;^O::*;#${ijt^i0. 1-0. 4 mmf^-^j^:. 



[0046] 

[IIJilMS] df^rtri'tfOJ^Wl 0mmX4 0mmX 

8 0 mmOi::^ft;T-^ 0 , ^ComMS 2 c m^t-^^l" 
ffiffi^^ffl^Mic. MSM4Tll^>tif^yU a-y;f-A 
x;jtyyj^fiSimMa l O c £{±3=;^, 1 7 Ot;T' 

1 5-i^m)im.Lxiyu^~y^j^:^niy'jfmmt:% 
fz. i^oy "J 3-ya-Ax:t.°y ymM^tfO^l-f^a^SfJO 
^'f ^ b r ^ mWJz;Umxh 0 . $ ii 

UUO. 1-0. 5mm-C'*0. {5{i'*^~-'Cl)-:>3t. 
[0047] 

immme] '^p<i-}i'iy^^^ymi9 9. 8 5^;p% 

i:;^f■;^b•■~;^yodr^i■y#f40. 1 5^)V%t^^(^^j: 

yn=^^fy ■ p<f~;t'brL;L'yn^-9-yita-^f!(s^d'A 
(fi^JgSOOO) 1 0 0^. mmeOmPa ■ sOrJ^ 
TlIK*JiB i^'pf t ;^ b F" n ^ y y n ^ y ait M 
yn=^-9-y:tyrJ"-7-5a5. it^Mm2 0 0mVg<7) 
y U Ti? 2 0g|3lr~~y- 5 ^^r-twAiiMT*^ 

<r)i''Ja~ydi.K~xi2 5mz7-^i^l'yy"yv^ 
( T y;^ 7- 7 >y ^ ; ft^X*^^!^;^^® ) 1 5 

us^t:Ti^-tc=5ri- 1 xim imv&y u^~y 

a'AK-XlOOgPtcMtr. 2 5mPa • s<7)h'J;< 
f-;^yn^ySfJiiy;^f-;pyn^-tfy • ;=<^;^A•^' F 
pyx yyn^-if yfta-^ft(^r^5ii[lT*S-^7]<^iS^ 
-ir^fio. s*l-%)i. ogp (*i^TMM*4Sb'J;^ 
f■;^y^^ys^^Mv'^f•^^i'^=3f^fy ■ pi^iujs-^ h 
ay'x yi^p^'^y^S-^{^4'i?5^^^^®^ife^*^il 
^fO^;^ict±iBf-;us-g-:t*°yy'^;!/;^vyp^-9- 

y^zfM,(^cr>'>-^mM.^^-^^-)UM<O^JVm.t<Ditifi 
4. 5i:^rl.S) . t h'nyiJyHC^jCjniMMfc Ur 1 
-x^-;^-l-y^'n^df-9-y_;kO. OlSSE. 

{te^^fc 7- b 7 ;< f-;i/y"b':i;l-y'y p^-if y t 

(a^-^wso. 6ai:%) ^0. 06U. ##0!iif 
#ji>^i5ti^U3-yfifl|riqSmftl. og|5, ^w*o. 

;i±t-i^-i:MM t T U n - y 7-Ax^y y'?f 

::^0M^5^^/¥$ 5mmOy-htt 

t ifzik. 2 5 o'ccoMm)r^i>zXh i o^mtm,im 

'fb$-^T#m>'U ::?'^X;nvy'y- h Srf#^, 

ico^me^'j 3-y 3-Ax4^°y i^v- htfo^^a-t/i^s 

iOA&^iifigO. 1—0. 4mmf^f^'5/'^<, 
[0048] 

[|I»J7] 6 5mm<i>01?WaifSt;, SffiM6Tl# 

/?>iif^#«ft y ij r? - y 3- y yffMttffiJjStft 
ALTf-.x-7«ff^;ftt LXWBiLfzik. 2 5 O'CCO 
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[0049] 

[^JfeMS] ^-^K'-f ^<7)ffM*n OmmX40mmX 
8 0 mmCO&^i^Th 0 . * C0§«;?)^' 3 2 c I 

y^Axit^yi^mmmmm i e c &tta<^. 1 7 

O'CX' 1 5 ^^rBlJPM LT^mtti- y a-ya-AX^y^J 

M-^)l'^±^^iiiS.^O. 1-0. 4mm-CSi'5, fiti' 
[0 0 50] 

2TimUzymmA^m'€ftiyU a~y:^J^K~x 1 

0 0 mzM LT 1 . 0 wmu brzmmmmm etnm 

<l(r>mfmi!}i:m^5mm<^i^~Y'^tLfzm. 25 

ox:m~ryizmxL. 1 0:J}-p^jD,Mt§-«tx«^ 
^i^ija-y^M.xr^yiJi^'-hmtz, Z(Dmii'&>^ 

[00 5 1] 

[ mmm 1 0 ] mmm 6^ziov^x. m:^7nzmi. t ## 

^J3 Tffi^ LZ-^fft 4I7Mx•7;^v a y 'J 
ycfi.K-xnyA-T^y i^- 1 0 omizMLX 1 . 2g|5?i 
j&P L)t Lyi'Hi^M^^J etmmiz IxmW^ U 3 - y 
AX,-Kyi-'fl?figtt»fiicftJ'fif^. .rmf^iJ^lf § 5 m 
m<7)i^-h^f:bL:tzm. 2 5 0 ^ <0:t- 7" y (.i^A L . 

1 Oi)YaiaMfkSii:-rsi^tti^'J zi-ydAX7t^y'J 
i^-h^%tz, zcom^'&'yU^-y^M.xn^yi^i^- 

flO. 1—0. BramX'h-^fz. 
[00 52] 

[SJIWl 1] i>.X^;l/$yn^-^y#fii9 9. 8 5^;^ 

y;fKU i^P^^r-^-y^r^'A (M-^,S3 0 0 0) 1 0 Oi?, 
ftSi^ 6 0 m P a ■ s <?)iJ-TMW*^i^";< yl- 1 K p ^ 
^/adf>'Si^^i;^^;^i/P^rify;t'J:^■'7-5i5, it 
2 0 0 m V g cOSsfJffiS/ UA^O^r^:^-^'- 
S =Jr-9-~t;AiiJn»T±^-t::^ S t TimtX U n - 
y:3-A-^-j:^&f^®L/t. iXV^t\ .rtOv-U^-y^^-'A 
's-Xl OO^l^Mtr. 2 5mPa- s <?) b U ;^ f-Zl- 
i^p^i^»ti(i^;'<f-;t/>'P=Sf'9-y • ^^Jl-M Kni^' 
X y ^p^-9-y±^il-&*(^'f sig^g-^**Jli^#W 
a 0 . 8 fis%) 1 . 0 ( M h y ;^ 

^/■n^i^a^lil'i^'^-f/US^P^-tf y • HPi^" 

X yi^p^-tyi^fi-^ftcffito^^ SS^JS-^^JcSH^o 



^;i/iti:±l5f:::;k«^W*^';>>'^;PX?Vyp^-9-y± 

6t^S*),bKP^U ;WkS^P3i[J^iJ t LT 1 -X 

^i^t x h 9;'f t'"n;i'>?>' p=if -If y i; <7)ii#; ( a 
A^WfiO. 6SM%) ^0. 0 63?, ##Ml-ri#^> 

ti/iyu^-yfSSifl^^fe'm. ogp. e^^ko. 5 

gp. »J<*-^bU^A0. S^'tmMl. 2*p-;l' 
±Xi-^~^ZimLX>'U a-ya'i.x*>i/mi4ffll^ 
!f^!)&#f>:, Zcomm^m^5mm<7)iy-Mttlfz 

2 5 o-ccoMffttJ^^Afii o^r^BiiLwts^ 

T V- ij 3-y:^'A;^4-°y 1- ^^T^^o ; i?) v'J 3- 

ydj^x:y'yiy-^~hcDm^^)pmmirz t a 

0. 1—0. 4mmX'h'ytz, 
[0053] 

[mWl 2] >''^^;L'i^P=^tfymfi9 9 , 8 5^)1- 
%i:;'<^-/l^t~;t'i/p^-9-y#S0. 1 5^;l/%fc5&^^> 

;l/i/pdr-if y - ^f-^Ub'nyWi/p^HfyifcM^ft^rfA 
(a-^JS3 00 0) 1 0 OgP. ^JgSOmPa • siO^^ 
^ ilP3*SMi^';'< ^/W t H i-aitliy^ -?-;kxP=^-9- 
y^'JrfV-l 0g|5. J:b^ffl^2 0 0mVs«0^5';j£ 
V y 4 0 S ^-if- AtLjnilT*^-fc'5r 

SATlI^LTi/U n"ya-A-<,-xSr#PL!to ii*:v^ 
f\ ^i?)^U3-yr!'i,A;_xi OOflSrJtbT. F- 
^f■;l'KyyW./W^°--:t^■t■^ b"0. 5^. i/'^'S^I/A" 
-:t^-9--f K 1 . 0iSl3. 1 T-#J^il5txiJ n-y 

tli^rti2??.f^5^^1. oai, .^ffi*0. 5gil, ^^§1^12 
2rc?)TV"i>';{?;W#'yTS H'^^^rM^MiJ (ffiffi^t':i 
^-;l/AK#2) 0. 5g|I, i:miiuL. 2*p-;^±t- 
i^-tcMit Lt >- >; 3 -y d-i.^ ?1f y ^-mttS^il^^ 
;i(?)ffl^ft$:J¥§5mmtO>'-h«i: L:tfl;. 2 
5 O-CcOSD^fffcf^tcA^ll 0^^rBMt®ft§ii:Ti-U 
3-yrj"i>,:^*fyyV-h&f#/;, i<?)vU3-y3"A 
X;Kyi^'>'-^^^%^^^;^^il^tf^^:^:6, M^a-t/L- 

{iJiiJ-^-t'*)'), ^<?)■fe;^o:^^$^^t^S0. i- 

0. AmmXh-otl, 
[0054] 

[ihiSMi ] mmmii^za^-^x. yu^-ytiBg^^^:^ 
-y :/AX4^y i^'ffMfifflfiStft o ^ t?)ffiij£tJ^ Ji 

S 5 m m^O h ^mmffa tUz'ik. 2 5 0 "COjIOSl^F 

t^Aiil o^mmtmit^^X i^'J n-y^AX^fy 
i(;o>'U3-yd-i^X;Kyi^V-h(^ 

[00 5 5] 

[J;[:t^2 3 6 5 mm<I)i?) 1 tWffiat, itKM 1 

^.^litv-u :n-y^j,.xitiymfmmm^^^xix 
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[00 5 6] 

[JtWJS] b'f- ^' Off^tt*n OinmX4 0mmX 

8 0 vam<r)m.UW-X:h D . ^<Dmm.ifi3 2 c rn^Th^ 

xt^y'jmfmm.m& 1 6 c ms^tta^, 1 1 o^ct- 

[00 57] 

[J:tfS^J4 ] ^SSfiJ 1 \,zh\^x . ^^7K^^fln t^^J*'^ 

^MJi^iit Lfdk. 2 5 o°CtfoSPi&jFfcAiii o^^^aa 

m LJl-fbS^-tirT >- U :3 - y ::/~i.^7tf y h ^n^fz . 
[00 58] 

[JtM5] lli5SM4fc^>^;^T. d/y3-y«4'^e 

AL. i 0:J^■^^)^li^i'^kS^i:T^^y3-yd■A;;^.^Kyi>' 
i^- 1- , ; (?) y 3 - y n'Aj^^K y i»- h 

[00 5 9] 

:^jai'HiMM^'l4 t R^i: L T v y 3 - y :3"i.x4^°y i^" 



%. \M\t% -frt y 3 -y rfAX *ry i^i'- h . 
^liO^y 3-yrfj!>,;^;}fyi/i^~ h^^rSti+^T'ti^r 

[0060] 

[ibKMV] Mfei?iJ6tcfev->T, ^ya-ytSilrfiS^?} 

mm^ t^j:ti--o timyammm 6 1 mmt>z ixmm^ 

y y 3-y:fA;^4^y>^'ffMttffl)j!lt)&#^Co ^c^lM 

m^m^ 5 mm£7)y- t/cm, 2 5 0°CiOJi--7' 

yfct5:At. 1 oMSMmW'it^^xm'mmy'ja-y 

zfAXTt^yi^i^-h^nti, zcr)mM'fii^Ua-ydM. 
:^:iiiyi?iy'~h(ri%m-^Mi'^^^-X'h^ . 1:^3 mm 

[0 06 1] 

[ ttmrn 8 ] mmm 1 2 t^i^ ^ . y y 3 - y ssittis 

y rj-yrfi.X7Kyy'?r^fi^eiMft&t#^v:„ i^ffifi£!|l5 
^ JJ$ 5 mmt?)y~ N^^i: Ucm. 2 5 0°C<?)^-7"y 

t^SAU. 1 o^^faiaaiiwt^-^-ci/y a-ycj'i,7.;^° 
yj/'v—h^^/i, z.<r>>'U:3~'yzfj^x:it(yi^i^~h 

[0062] 

mm<7)i^m ^^mcoi^ y 3- y ;:f J^X;Ky i^mi* 

( A ) Bltii-- ( F ) 0 . !ff 

( c ) m^m&mm^^^i^. ( d ) ji/t^^'^iai 
^mm^miiii/ (E) mM%m.^mii-^^vx\^ 
h<^x\ mim. %-*^ow5r^s-b;H:#rs^y 

n-yd'jUX^yi^'t=SrO#l.hv^d!{§mSrWL. i/i 
^IgBJtfOv' y a-ydJ^xr^yiym!&'&^f&^k<^WmiT 

miU'^^ii^v ^-y^'J^XTi^y'JWMm&m^mm 

yzfj:.x^yi^imii>'U:3'~ydAX7iiyi^B^'&U 

mmnm LmitLxKc^cox-i^-t^-^um^^m^-t}v 

7i^yi^cr)mM1rmiA'A'h '-y y 3^y dAX;Ky 



(51) Int. Cl. 7 

C08K 5/14 

5/5415 
C0 8L 83/04 
//(C0 8L 83/04 
101:00) 



F I 

C 0 8 K 5/14 

5/5415 
C08L 83/04 
101:00 



(12) 32003-96223 (P2 0 0 3-92A) 
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